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INTRODUCTION 


In the past this publication has been devoted exclusively to ab- 
stracts of doctoral dissertations, available in complete form as 
microfilm or paper enlargements. Volume VI Number 2 initiated a 
departure from this policy; the inclusion of abstracts of longer mon- 
ographs of merit, in addition to dissertations. 

The same conditions warranting microfilm publication of disser- 
tations, namely size, expense of publishing through ordinary channels, 
delay in publication, and a limited but nonetheless important demand 
for copies, apply equally well to certain monographs of a specialized 
nature. Accordingly this and future issues will be divided into three 
sections instead of two, as in the past: 1) Abstracts of doctoral dis- 
sertations; 2) Abstracts of monographs (not dissertations); and, 3) A 
cumulative index of titles abstracted in preceding issues of Microfilm 


Abstracts. 
In the case of dissertations the candidate’s committee must ap- 


prove the thesis as ready for publication, serving somewhat as a screen 
against poor scholarship and premature publication. Such control can- 
not be exercised in the case of monographs. This service is limited to 
accredited and mature scholars, each manuscript is presented and must 
stand on its own merits without further editing or inspection by Univer- 


sity Microfilms. 
While many are familiar with the salient points of microfilm pub- 
lication, there are many more who are not, and for their information 


the following summary may be of interest: 


1. The author submits a carefully typed first copy of the manu- 
script, ready for publication without corrections. 


2. The author also submits an abstract of 600 words or less, ac- 
curately describing the contents of the manuscript, as a guide 
to it, but not as a substitute for it. 


3. The manuscript is microfilmed, the negative carefully inspected, 
and put in vault storage. 


4. The manuscript is catalogued by an expert, and this information 
sent to the Library of Congress, for printing and distribution of 
cards to depository catalogues and libraries. 


5. The abstract is printed in the forthcoming issue of Microfilm 
Abstracts which is distributed without charge to leading librar- 
ies here and abroad, and to a selected list of journals and ab- 
stracting services. In this way each title becomes integrated 
into the bibliographical system of scholarship. 
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6. The charge for this service is $20.00 irrespective of the size 
of the manuscript. 


7. Anyone, after consulting the abstract and concluding the com- 
plete manuscript would be of value, can obtain a microfilm 
copy from University Microfilms at 1-1/4 cents per page. 


This method separates the two necessary functions of publishing: 
notification, or the process of informing prospective users of the ex- 
istence and contents of a manuscript and distribution, or the furnish- 
ing of a copy upon demand. Each of these functions pays its own way, 
Since if no one wishes a copy the investment is small. However, if there 
is a demand, copies can be produced at current book rates. 

-_ §$uch is the plan back of Microfilm Abstracts. The service is avail- 
able to any graduate school wishing to work with us on the publication of 
doctoral dissertations, or to any mature and qualified author of a mon- 
ograph who wishes to publish in this way. Details will be gladly fur- 
nished upon request. 


Eugene B. Power 











ia 
Oe 





CONTENTS 



















PART I --- DISSERTATIONS 
Page 


AGRICULTURAL CHEMISTRY 


Studies of Cationic Activities on Clay Minerals -- 
ge lg ER RE LEREEE CE RE COU erase 3 


AGRICULTURAL EDUCATION 


Some Outcomes of Participation of Veterans in Institutional 
On-Farm Training in Missouri -- George William Wiegers, Jr. +) 


AGRICULTURE 


The Influence of Copper Compounds Applied to Muck Soil on 
the Yield, Growth Pattern and Composition of Certain Crops -- 
i oe a 6 6 gp 6k ebb pee ee bbe * oe bees 7 


The Effect of Varying the Treatments of Nitrogen, Phosphorus 
and Potassium Alone and In Combination on Certain Character- 
istics of a Dwarf Grain Sorghum -- Henry Lankford Dunton ... - 8 


The Morphological Aspects of Self-Sterility in Lotus 
Cras. ho; 0 CURRED Bs, MBE cc bcc 6 eh 68h 6b 8b eet e's 9 








A Study of the Effects of Different Fertilizer Mixtures and 
Certain Minor Elements on the Growth of Mint and on the 
Yields and Physicochemical Constants of the Oil -- 


es ee a cs bers Wo 0's b's b'6 Ore 6 CW WW WON e's 10 








Breeding Behavior of Bulked Hybrid Generations of Three 
Winter Wheat Crosses -- Hotchand Chellaram Mirchandani ... 12 


r , 
te eens ae . ae eT a i. - : eisthitia 
Set MME Seer u hotyt eA Hs Ste ENT Mee Tat Sly a , ’ . . —— " ey ee ee , Paar er eee . : P sista : ; 
i” B wari To ot NS tne Si Rr ride Se, CUR eae aie rth has aad he pause sn: % d - /S ne py EN 5 oe eh ors Pe hae BES ae Tas 1s age a Pipe nF at Pee Le OP CT ee OE. ee eee ees 7 > hers : at laa we Tare aia es 2 oe a | — A % . ?. » 8 r 
WANES De ont ced Seg age eareee Pears Se Sagas FIs Scotch ieee ae rete OF ie cet ORS a . Say ew gees ey ae nt tee it ® opal? Sis ao eam OS a abe Sa een I tela et Ag Bid ions Oy Ee ste wages i - ia at a i is ae a aR ear as BA a ba fy oe ’ ass ; —. : ~ - — 
‘ eee n fee SPR = CR PR SS Ms dg Og ee tages is be acti ig eile gs cored Sy Fonte ea: RAE SETS eo tore TET eMac te tage NA Raat arags aE a ER ae ONS he Bin EM ace, Pepi as ee ks nae eS ancy Gene ee GR 2 aR ee aa ae ene ee in ) ; ; 
; ; ; : 5 ik ietesk 9, SE Ha ow : So RESIS SORE SE RARE PRESS TG 7 Sere Ree Re > ae SA aaa ame 4. ce 0 ho pte SOR Big Sl Oe Wie a SC e%, SR he : f 





i A Study of the Availability of Native and Added Phosphorus in 
Several Michigan Soils as Measured by Chemical Analyses 
i and Plant Growth Response -- Floyd William Smith......... 14 







ANIMAL NUTRITION 







The Nutritional Requirements of Guinea Pigs for Growth and 
Reproduction -- Albert Joseph Dyer........  _Livaeus 





vi CONTENTS 


BIOLOGICAL CHEMISTRY 


Extraction and Electrophoretic Patterns of Some Animal 
Proteins -- Syed Kamal 


The Metabolism of Thyroxine -- Robert Adams Monroe 


Effect of Germanium Dioxide on the Oxygen Uptake of Rat 
Tissue -- Willard Oliver Read 


CERAMICS 


’ A Study of the Gelation of Air-Setting Refractory Mortars -- 
James Irving Mueller 


CHEMICAL ENGINEERING 


Phase Distribution and Microstructural Changes Produced by 
Adding Controlled Amounts of Iron and Aluminum to Cast 
Binary Beryllium-Copper Alloys -- Vaughn Dale Hildebrandt. . 


A Study of Flow Rates in a Twenty-Four-Inch Packed Tower -- 
Bernard Lubin ik 


Heat Transfer at High Fluxes in Confined Spaces -- 
Richard Norton Lyon 


Thermal Properties of Orthodichlorobenzene -- Gopal Tripathi 


CHEMISTRY 


Chromatographic Behavior of Some Quinones and Related 
Compounds -- Selma L. Bandemer 


Reactions of Alicyclic Ketones with Nitroparaffins -- 
Floyd Buren Erickson 


The Chemistry of Diazosulfides -- Joseph E., Faggan 


The Effect of Sodium Sulfite on the Ultraviolet Absorption 
Spectra of Various Benzene Derivatives -- Grant Milford Haist 


Acylations of Aromatic Hydrocarbons with Diphenoyl 
Chloride -- Sister Henrietta Eileen Heiner 


The Preparation of Alicyclic Amines -- Millard Maienthal.... 








CONTENTS 


















CHEMISTRY -- cont'd Page 


Synthetic Hormones and Intermediates -- 
ee EE ee eee eee ea ie 39 


The Catalytic Reduction of Aromatic Ketones -- 
ee UNE MUS UIE TE 6.6 6.61656. 0.6.8.0. 0:6 SERS SSS LIS 41 


es Pe ap, ee OR ee PT “ Se tt e 4 
Pe Cee ie Te Gh et eee ao ep e en Py ; ‘ git Ea i er. ¥ 
A ahs ee OCC RNS cma SLE SE rah cP SON Gi ah She oT tek BEM a, OR PES tek ERPs oN Ain, . A et ae eet eee . oe fa Ls 
Melt Bee, | 425 Re, ages ares Pdal a Wee isk fe eR ag i on 9 Te Peet ts a Sa visak Aer. ef. hhgcey tee ad ae; ¢ at Se et a a kee ee Poe, x 
: : : tee Ae Fe he ary ey ape as a ay s 


The Preparation and Isolation of the Gamma Isomer of 
1,2,3,4,5,6, Hexachlorocyclohexane -- Roger Leo Saur....... 43 


Fp aight g To home pes eae yk RAS tea, aa 
Rips ech tarn hk yt Fee ath ieee Tote e a wet Serre Co wemat 
Pes 2 Fras Ue a I Sr! ead an Be OPT ek SDC ey Og a tee Dy 
ORS oS eigeat & SPs Cae aie oe 7 








: The Preparation and Nitration of Some p-sec-Alkyltoluenes 
: and Some p-di-sec-Alkylbenzenes -- Oscar Lewis Wright .... 44 
Phenoxy Quinones II -- Karl T.  Ferreeccc ry eo orer. 45 
' ECONOMICS 
Current Cost Theory -- Lawrence Joseph Benninger........ 47 
Accounting for Investments -- Paul Kircher ............. 49 
The Cost of Living and the Financial Status of Teachers in 
BENS == AGE Berseee ees Bhs 6 6k Fe 8s SE C6 BAU 50 
The Relationship of Capital Expenditure to Labor Productivity 
as Shown by a Study of Selected Industries -- Daniel B. Suits . . 52 
. EDUCATION 
} The Organization and Administration of Radio Stations Owned 


and Operated by Educational Institutions -- G. Hale Aarnes ... 04 


Evolving Concepts of Industrial Education in the Thinking of 
Organized Industrial Management -- Athol Romayne Baily.... 06 


Thomas Henry Huxley and His Relation to the Recognition of 
Science in English Education -- James Alexander Boyer .... 











The Organization and Administration of Coilege and University 
Radio Programming -- Kenneth Alexander Christiansen ..... 60 











Development of the Missouri Elementary School Curriculum, 
ee. OR et a rer 62 









Comparative Analyses of a Test Battery Used for the Prediction 
of Scholastic Success at the University of Missouri -- 
Lawrence Davis EGMONSON .... cc ccrvceccecreveccesces 








viii CONTENTS 





EDUCATION -- cont'd 






Operation Sheets Versus Process Models in Shop Teaching: 
An Experimental Comparison -- Ewell Weldon Fowler....... 









The Educational Philosophy of the Great Books Program -- 
a rer ee ee er es Bee oe ea ea ere 68 


















The Development of Secondary Education in Delaware -- 
rn a a gs EEE go 8 POS SES VP OU SOE 8 aS 8 70 


An Experience Curriculum in the First Grade with Emphasis 
on Social Progress -- Merle B. Karnes.............cece0-8 72 





A Study of Six-Director School Districts Not Maintaining High 
Schools in Missouri -- Roy Finis Litle........cccccccces 73 


A Technique for Determining Maturity of Elementary-School 
Children in Natural Science -- Clifford G. McCollum ....... 75 


Participation in Extra-Class Activities as Related to Socio- 
Economic Classification -- Earl Graham Pogue ........... 17 


Public Opinion Regarding Selected Purposes of Public 
Education in Missouri -- William Royal Rogers ........... 80 


How Elementary Teachers Meet Selected School Situations -- 
a CO a Oa aoe 6 a ee Hebe bee be ees 82 


The Administration of Foreign Student Affairs in Colleges and 
Universities of the United States -- 
I ee 84 


EDUCATION AND PSYCHOLOGY 


An Experiment in the Measurement of Listening at the 
College Level -- Thomas Theodore Blewett......... Fea és 87 


A Comparison of Students Remaining in an Engineering 
Curriculum and Students Transferring from Engineering to 
Other Curricula -- Laurence E, Saddler ..........e.e506. 89 






ENGINEERING MECHANICS 






A Study of the Stresses in a Curved Beam of Hollow Square 
Cross Section Under Loads Normal to the Plane of Its Axis -- 
I EA ble O's 666 e's © 0 be e's 92 












The Bending of Thin Elliptic Plates -- Clay Lamont Perry, Jr.. 









ot ge , bite se : A ‘ en eT ee eee — . - . ’ ‘ ‘ 
se : Psi se cohatae ee a a tap Bs A ied Ba 2x ai ied See ee aN EEE ‘ ee has aii asinine , P , Rie oat 1 ——: . R 4 > ies : ‘ > 
a a eyes et Fs : f ae he eg Soe Oke " A Tod PP ee Ee TS : ; "ro site . that ih ? i : 7 hao ? F 63 : ee : 7 2 — eS EP Re a ee ie asini wants oT eee Ne 7 ‘ eee os Re Ta va ae ee . . - 
Xs eee pat tae <a ys - if Sa a Se tt fate - inte eh kel eee ig « 4 Ae eae , i. Wee fos : 7 : » 2 P ; ee a2 PPS Se ae n Pap a eg ts a ae a a agi be Be pes, Odie th 3h Be te Dit PE STS ee ee NS wn hea eee " sok eee pin ti ee A iss ak . ’ . . 
= al > btn pee tse ve: oe ORS 5 PME LRT re A tees REO te ee SPS FA Ba Pa Nite, = Ss CPR ae Oty Mie eR Sy oa ee) ¥ : i >. ~~ > Di TR NEO AST GDI ag es : AS Reker APs fe RAE Lp ae Seo OR gz? ER Le See OY, oe ge ae ee Re ee b Stok 0 ae ee ee ae ee LO) eee te wis hota ee t , —e ; ss te 3 “ 
om . ‘ ‘ : . tes 3 DS PRR aE BOS FOF See ; : ; Pi Po SORE OSS PRY oe So apy stk, MRS eee er Sek nee ty eK eae ey Sy ad Sa ee ee ee aN rate See aes es Se 3 ee RR IR STEER AL 200 Re Rae Pee eae Ra TT he EO RS Tas © I SS at a: ip Ra ee as eee Oe ee a a wf oe & 
. 4 COW = OEE SRE ; fare cam < 7. ; = PhS, : : 
: ; 2 s a - ~ Z 


CONTENTS x 
GENETICS Page 
A Comparison of X-ray Induced Genetic Effects in Germinal 


and Somatic Tissue of Drosophila Melanogaster -- 
nn Pe oo ee Lee eee Cha ees COR KEES 95 





GEOGRAPHY 


The Land Types of the Saginaw Drainage Basin -- 
ee ee Oe 6b ORES CERES ERODES EEO 4 E46 HE 97 


Alaskan Group Settlement: The Matanuska Valley Colony -- 
S&S eee eee Trae ceeee eee 98 
GEOLOGY 


Ostracodes from the Upper Pennsylvanian of Missouri -- 
ee eer ee errr ee 100 


Geology of the Centennial Region: Beaverhead County, 
ee Ke I ee ee eee 102 


The Morphology of Ostracod Molt Stages -- 

eee eT eg a eee we Oe Oe eee 103 
HISTORY 

Americans and the Germ Theory of Disease -- Phyllis Allen .. 106 


A Historical Study of The Kansas City Star Since the Death of 
William Rockhill Nelson 1915-1949 -- William Jackson Bell... 107 








The Revival of Lollardy in the English Reformation of the 
Sixteenth Century -- Kenneth Schaaf Cooper ............. 109 


A History of the Church of God (Holiness) -- 
EN IS a nT ee ee eng Gee aaah ae 110 


The History of the Cultural Missions in Mexican Education -- 
PE Te rere i eb ee Rio ee 112 


From Peace to War: A Study of the Neutrality and Non- 
Belligerency of the United States, 1937-1941 -- 
rr a. eee ee chee bh bee 114 


The History of the Dunlop Rubber Co., Ltd., 1888-1939 -- 
TT ee die ig e- aca ekleie ane ole 115 









x CONTENTS 






HISTORY -- cont'd 






The Cultural Climate of the Centennial City: Philadelphia, 
pe eg Ee a ee ee er 










The Background and Development of Early Missouri Trial 
ee er a a ree 





History of the Missouri Lumber and Mining Company, 
1860-1909 -- Leslie Gamblin Hill ... ccc ccecccccccceecs 120 


















The Lincoln-McClellan Presidential Election in Illinois -- 
ES ee ee ee ee ee ae 122 











Romanticism and Conservatism in France (1815-1848) -- 
EE re ere ee ara re 124 





Dauntless Women: The Story of the Woman Suffrage Movement 
in Pennsylvania, 1910-1920 -- Henrietta Louise Krone....... 126 


Erasmus and the Spanish Inquisition: The Case of Juan de 
ee o> ee ee CO cece receews 127 





Miguel Hidalgo Y Costilla, Father of Mexican Independence -- 
i) ee SBOE UOOEOD sé 0d 6 01050 0 60 0:0 0 0 66 0 ote 128 


HORTICULTURE 


The Relation of Plastid Pigments to Color in Golden Delicious 
ns ete) SI ooh 6 a gg) @’ oe 04 Ore 6 Oe be eee 130 


Leaf and Fruit Composition of the Golden Delicious Apple in 
Relation to Soil Fertility -- Oscar Edmund Schubert........ 132 







JOURNALISM 






oe 3, 






A Study of American Agricultural Journalism with a View to 
Its Adaptation to Conditions in India -- Ram Subhag Singh..... 







LITERATURE, AMERICAN 








The Changing Conception of the Businessman in the American 
Novel 1865-1940 -- Gordon Wilson Clarke...........6.... 






LITERATURE, ENGLISH 









The Diffusion of Religious Doubt in Late Nineteenth Century 
English Fiction -- William Earl Buckler...............6-. 








CONTENTS 






LITERATURE, ENGLISH -- cont'd 













English Historical Plays of the Early Eighteenth Century -- 
EONS MUTE IS GUN WP OEE bo 8 RE ok CESHCMED LT EON 68 8S 







LITERATURE, FRENCH 

























: The Oldest Version of the Twelfth-Century Venjance Nostre 
Seigneur -- Loyal Ansel Theodore Gryting ............6.. 143 


The Manuscript Relations of Manessier's Continuation of the 
Old French Perceval -- Robert H. Ivy, Jr. .........cccee. 144 





Antoine de Montchrestien Hector: A Critical Edition -- 
ee ee ere ee ar ee er eee th oP ee 146 





ae Gi a Ale ie itt So ot a Sn ata eee Te : ree 5 . 

5 PSDee ee CU EOE Yr Sic SSN Ce ORI RN OR er Tat Saghzas a PER Eon eae ccd sere 
at, PEN Cy TSE Sy ae Ree Bea “ye ieee ne Tad Pio BN eet Be Cage Se oy oe 
SE aR cm Riga th, Poh Sih Pie EASES BERG er PONS Sy SR NG Ie eee 


or hci 
Aa 


LITERATURE, LATIN 


Liber II Dracontii de Laudibus Dei (Translation and Text with 
Introduction and Commentary) -- John Edward Bresnahan .... 148 


LITERATURE, SPANISH 


Manuel Gonzalez Prada, Prosista -- Robert G. Mead, Jr. .... 150 


‘MUSIC 


French Organ School of the 17th and 18th Centuries -- 
Charlies Beware VOMOR...ccccccces eat uhias chau ee 





PHILOSOPHY 






A Prologue to a Theory of Value -- Lenore Bloom Munitz .... 








PHYSICS 


eve: 





A Study of the Internal Conversion Electrons of Short-Lived 
Neutron-Induced Radioactivities as a Means of Determining 
Nuclear Energy Levels -- Richard Louis Caldwell ......... 






Part I: Magnetic Internal Conversion Coefficient 
Part I: Electrostatic Scattering of Neutrons ‘ 
Part II: Anomalous Magnetic Moments of Neucleons -- 

Ce ee kee eek eee ee heienve. ae 














xii CONTENTS 


PHYSICS -- cont'd 





Nutation of the Nuclear Magnetic Moment and Associated 
Effects in Spin Ensembles -- Erwin Louis Hahn........... 
























Decay of Tellurium 121 and Tellurium 123 Isomers -- 
Sar Ee a ars EP a ar eer are Se i Toe: ee re a 


Radial Density Functions and Interference of X-rays 
Scattered at Small Angles -- Louis Harold Lund........... 


On Integrals of Motion of the Runge Type in Classical and 
Quantum Mechanics -- Albert William Saenz............. 


PSYCHOLOGY 


Social Acceptance and Individual Factors in Relation to 
Adjustment After Training at a Residential School for Girls -- 


The Emergence of Leadership in Small Temporary Groups 
ee a bk 6 6 60 0 4. Oe 6 0 0 es 


An Investigation of the Relationship between Palmar Sweating 
and Emotion as Measured by a Group Test of Palmar 
rr De ny 5s 6a 6 6 b's 6 co ebb eee ek be ee ee. 


Sensitivity Response Patterns of Negro and White Groups to 
Anger-Producing Social Stimuli -- Herman Hodge Long...... 


Human Performance in a Walk-Through Maze -- Joan Morton... 


The Prediction of Personality Attributes by Means of the 
Rorschach Method -- Woodrow Wilbert Morris ........... 


A P-Technique Study of Personality Factors in the 
Psychosomatic Areas -- Henrietta Ver Meer Williams ...... 


SPEECH 


The Effect on Speech Disturbances of Certain Training 
Procedures Based on the Emergent Specificity Theory -- 
Wilma Marie Inskip............ Pe 6 dee & Fee here 






An Analysis by Means of the Sound Spectro-Graph of Intel- 
ligibility Variations of Consonant Sounds Spoken by Deaf 
Persons -- Dourossoff Edmund Morley.........e.ee6-. 






I kuweeveceer | 






161 


163 


164 


166 


168 


171 


173 
175 


176 


177 


179 






180 








Page 
183 
185 


n 
Ee 
Zz 
fx] 
EH 
Zz 
O 
O 


Survival Studies of Banded Birds -- Joseph James Hickey .... 
opt LS yy g G+ Ga ere oer ar ae ere ee ee 


PART II 





sa S45 i gia 





‘a 


PART I 


DISSERTATIONS 

















“ali ining aie Raa bet 22 St ORNS, APL BOLLS PR Ss Sebgt eae LOA Re 























AGRICULTURAL CHEMISTRY 


STUDIES OF CATIONIC ACTIVITIES ON CLAY MINERALS 
(Publication No. 1361)* 


Stanley Arthur Barber, Ph.D. 
University of Missouri, 1949 


An investigation was made of the variation of the activities of 
exchange cations on clay minerals with the variation of interacting 
factors. The investigation consisted of two parts. The first part 
considered the relation between phosphate adsorbed on the clay 
and the resulting cationic activities. The second part was a study 
of the interactions between pairs of exchange cations held on the 
clay. These investigations were carried out on a number of differ- 
ent clays. The cations considered were calcium, potassium and 
hydrogen, The measurement of calcium and potassium activities 
was made possible through the use of clay membrane electrodes. 
The hydrogen activity was determined with the glass electrode. 

The adsorption of the phosphate of a phosphate salt affects the 
activity of the associated cation. For monocalcium phosphate and 
dipotassium phosphate the cation activity is reduced. The amount 
of reduction is dependent upon the amount of phosphate adsorbed, 
the type of clay, and the exchange cations present on the clay. For 
monopotassium phosphate there was a Slight increase with phos- 
phate adsorption. From the investigations undertaken it appears 
that the cation and phosphate are linked to the clay by a clay 
micelle-phosphate-cation linkage. The presence of iron hydroxide 
or of an exposed hydroxyl layer was necessary before significant 
amounts of phosphorus were adsorbed. 

The interactions of the exchange cations, calcium, potassium, 
and hydrogen were studied in detail on kaolinite, halloysite, Putnam, 
Arizona bentonite, Grundite illite, Maquoketa illite and atiapulgite. 
The complete range of concentration ratios for calcium-hydrogen, 
potassium-hydrogen and calcium-potassium systems was studied 
for each clay. The individual activities of the cations present were 
determined in each system. The experimental results showed that 
the replacement of calcium for hydrogen as the reciprocal cation 
to potassium caused an increase in the potassium activity for all 
clays studied. Similarly, the replacement of calcium for potassium 
as the reciprocal ion to hydrogen caused an increase in the hydrogen 
activity. 

* Microfilm copy of complete manuscript of 215 pages, $2.69. 
Enlargements 6” x 8”, 10¢ per page. Library of Congress 
Card Number Mic A49-168. 
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The replacement of potassium for hydrogen as the reciprocal 
ion to calcium gave a variable effect on the calcium activity. The 
variation in calcium activity was small and was dependent on the 
type of clay and its degree of calcium saturation. 

The reduction in free energy which the clay exerts on its ex- 
Change cations was calculated for the cations in all of the systems 
Studied. The reductions per m.e. on homionic systems were ap- 
proximately the same for potassium and calcium but were much 
greater for hydrogen. The interactions of the cations can be ex- 
plained on the basis of the change in free energy which occurs when 
one exchange cation replaces another on the clay. 

The variation of cationic interactions with clay concentration, 
degree of base saturation and order of application of the cations 
was Studied. None of these factors gave any serious limitation to 
the interpretations of the interactions studied. 

The relation of the potassium-calcium activity ratio to the po- 
tassium-calcium concentration ratio for different clays is of prac- 
tical agricultural importance. For a constant concentration ratio, 
the activity ratio is lowest for kaolinitic types of clay. This isa 
result of the greater interaction of potassium and calcium on 
montmorillonitic clays. It is apparent that the cationic activity 
ratio as well as the concentration of the cations is of importance 


in soil fertility. 
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SOME OUTCOMES OF PARTICIPATION OF VETERANS 
IN INSTITUTIONAL ON-FARM TRAINING IN MISSOURI 


(Publication No. 1380)* 


George William Wiegers, Jr., Ed. D. 
University of Missouri, 1949 


Major Adviser: 
G. F. Ekstrom 


Purpose 3 
To secure data concerning veterans participating in and out- 
comes of institutional on-farm training in Missouri. 


Method of Research 
Data were obtained from information blanks completed by 1,944 


veterans participating in institutional on-farm training classes in 
Missouri as of January, 1949. These veterans were distributed in 
106 counties. 


Summary: 
(1) Approximately 85 per cent of the veterans were born on 


farms. The median length of time lived on farms prior to enrolling 
was 16 years. 

(2) Over 65 per cent were thirty years of age or younger. The 
median age was 29 years. 

(3) More than 80 per cent were married, and over 65 per cent 
had two or more dependents. 

(4) Approximately one half had completed at least twelve 
grades of formal schooling. Over one third had completed one or 
more years of training in vocational agriculture. The median length 
of time the veterans had participated in institutional on-farm train- 
ing was approximately two years. 

(5) Over 80 per cent were engaged in general farming, and 10 
per cent in dairy farming. 

(6) More than one half owned at least a part of their farming 
land. The median size of farm operated was 177 acres. 

(7) Over 55 per cent considered classroom instruction more 
valuable than on-farm instruction. Approximately 80 per cent con- 
sidered learning improved methods of farming as the greatest ben- 


efit derived from their training. 





* Microfilm copy of complete manuscript of 195 pages, $2.44. 
Enlargements 6” x 8”, 10¢ per page. Library of Congress 
Card Number Mic A 49-187. 
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(8) Over 50 per cent felt that the program had helped bring 
about better community relations; approximately 40 per cent were 


undecided. 
(9) Most of the suggestions offered to improve the training 


program were concerned with securing more on-farm instruction, 
adapting instruction to interests and needs, reducing forms sub- 
mitted for completion and adjusting schedules of classes to avoid 


conflict with farm work during crucial periods. 


Conclusions; 
(1) As a result of participating in institutional on-farm train- 


ing most of the veterans have received valuable experiences through 
‘such activities as farm planning, farm problem solving, learning 
from others, learning the significance of approved practices, and 


learning to operate farms as integrated units. 

(2) Institutional on-farm training has provided few experiences 
for veterans to develop rural leadership abilities, to improve rec- 
reational life, and to participate in cooperative undertakings. More 
opportunities have been provided to improve farm family living 


conditions and to improve social life. 
(3) A majority of the veterans are becoming established or 


re-established permanently on farms more rapidly than if they had 


not received the training. 
(4) The veterans are becoming better farmers as a result of 


introducing new improved methods of farming. The local commu- 
nities have been improved as a result of increased proficiencies of 
the veterans in training. 

(5) Apparently the previous formal schooling of veterans was 
not a major factor in their performing activities directly concerned 
with agriculture but was of some significance in their performing 
activities related to agriculture. 
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THE INFLUENCE OF COPPER COMPOUNDS APPLIED 
TO MUCK SOIL ON THE YIELD, GROWTH PATTERN 
AND COMPOSITION OF CERTAIN CROPS 


(Publication No. 1383)* 


John Charl Brown, Ph.D. 
Michigan State College, 1949 


In view of the importance of a supply of copper for plant growth 
on certain acid muck soils of Michigan, a further study of copper’s 
role in plant growth was undertaken. 

Spring wheat, sudan grass, corn, tomatoes, sugar beets, oats 
and celery were grown on copper-deficient muck soil obtained from 
the Michigan State College Experimental Muck Farm. This muck 
contained 86 per cent organic matter, had a pH of 6.0 and analysis 
for some of the elements showed a content of 3.3 per cent nitrogen, 
.21 per cent potassium, .12 per cent phosphorus, 2.5 per cent cal- 
cium, .27 per cent magnesium, 1.3 per cent iron and .0011 per cent 
copper. 

A 3-9-18 fertilizer was used at the rate of 3000 lbs. per acre, 
plus the principal micro-nutrient elements. 

All the plants grown in this investigation gave a marked re- 
sponse to copper compounds as evidenced in greater yields. Copper 
deficiency symptoms were noted in each case where copper was 
not applied to the soil. 

Beneficial effects, upon growth were observed in growing 
spring wheat on sterilized muck soil where copper had not been ap- 
plied. These plants produced good vegetative growth but showed 
copper deficiency at time of head formation. Very few heads were 
produced. 

The absorption of copper by the plants studied, effected the up- 
take of iron, nitrogen, potassium, phosphorus, calcium, magnesium 
and silica. 

The copper content of corn kernels was lower from plants 
srown in copper-deficient muck soil than in soils with sufficient 
copper. Seed from plants grown in the latter soil produced normal 
plants whereas seed from the copper-deficient soil produced dwarfed 
plants which showed permanent copper deficiency symptoms. 

Copper aids in chlorophyll formation. Only where copper was 
supplied to the soil did the reducing sugar and nitrogen contents 
* Microfilm copy of complete manuscript of 110 pages, $1.38. 

Enlargements 6” x 8”, 10¢ per page. Library of Congress 
Card Number Mic A 49-190. 











8 AGRICULTURE 









approach equal percentages in growing wheat. Without copper the 
nitrogen content of the plants remained high and the reducing sugar : 
low. . 

The addition of copper to the soil resulted in a greater number 2 
and weight of fruit harvested from the tomato plants. Necrotic 
spots appeared on some of the tomato fruit where copper had not 
been included in the fertilizer. These necrotic areas were not | 
found on the fruit harvested from plants where copper had been 
applied. 

Sugar beet yields were higher where copper was applied to the 
soil and a red coloration appeared on the cut surfaces of the root. 

.The red color did not appear when copper was not used. 

A cross section of the beet showed the coloration to be concen- 
trated in concentric rings. These rings corresponded to the sec- 
ondary vascular tissue. The coloration is believed due to the 
presence of a copper enzyme and a suitable substrate. 

Copper is believed necessary for the normal metabolic activity 
of the plant processes. 





THE EFFECT OF VARYING THE TREATMENTS OF 
NITROGEN, PHOSPHORUS AND POTASSIUM ALONE 
AND IN COMBINATION ON CERTAIN CHARACTERISTICS 
OF A DWARF GRAIN SORGHUM 


(Publication No. 1454)* 


Henry Lankford Dunton, Ph.D. 
Michigan State College, 1949 


Dwarf grain sorghum was grown on Groseclose silt loam soil 
which was very low in available nitrogen and phosphorus but high 
in available calcium, potassium and magnesium. The pH was 6.0 
and the organic matter 1.3 per cent. 

Four treatments of nitrogen (0, 60, 120 and 180 pounds per 
acre), two treatments of P905(0 and 240 pounds per acre) and two 
treatments of potash (0 and 120 pounds per acre) were applied ina 
4 x 2 x 2 factorial design with three replications. 

Plants produced on plots treated with nitrogen alone had a sig- 
nificantly greater number of suckers and per cent nitrogen and 
P9Osin the grain but a significantly lower yield. 

Phosphorus alone influenced significantly thirteen of the six- 
teen plant characteristics analyzed. Phosphorus increased 























* Microfilm copy of complete manuscript of 72 pages, $1.00. 
Enlargements 6” x 8”, 10¢ per page. Library of Congress 
Card Number Mic A 49-211. 
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Significantly the height of the plants on July 8 and August 5, the 
number of suckers, the earliness of heading of regular and sucker 
heads, the weight of the head, the weight of the seed per head, the 
weight of one hundred seed, the per cent germination, the preva- 
lence of disease, the yield and the per cent Po9Osin the grain. 
Phosphorus decreased significantly the per cent moisture in the 
seed at harvest but did not effect significantly the per cent nitrogen 
and potassium in the grain or the relation of the weight of the head 
to the seed. 

Potassium alone decreased significantly the yield but did not 
significantly influence any other plant characteristic. 

NP influenced significantly nine characteristics; an increase 
in the height of plants on July 8, earliness of heading of regular 
and sucker heads, weight of the head, weight of the seed per head, 
weight of one hundred seed, the yield and the per cent nitrogen and 
P905 in the grain. 

NK significantly decreased the yield and increased the per cent 
moisture in the seed at harvest. 

PK significantly decreased the yield and increased the weight 
of the seed per head. 

NPK significantly decreased the yield and the weight of the 
seed per head. 

These results show that certain plant characteristics of a 
dwarf grain sorghum can be significantly influenced by the fertilizer 


treatments on this soil. 


THE MORPHOLOGICAL ASPECTS OF SELF-STERILITY 
IN LOTUS CORNICULATUS L. 


(Publication No. 1467)* 


William L. Giles, Ph.D. 
University of Missouri, 1949 








Lotus corniculatus L. is a perennial legume native to Europe 
and Asia where it has been recognized as a valuable forage plant 
for several hundred years. Recently tests have shown the plant to 
be well adapted to conditions in the mid-western United States. Al- 
though generally considered to be rather highly self-sterile, the 
immediate causes of this sterility have not been investigated. Since 
such information is basic for an intelligent breeding program, the 
studies described in this thesis were initiated. Comparative 








* Microfilm copy of complete manuscript of 143 pages, $1.79. 
Enlargements 6” x 8”, 10¢ per page. Library of Congress 
Card Number Mic A 49-224. 
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histological studies were made of pistils at various time intervals 
following cross- and self-pollination. Self-pollen tubes were found 
to reach the ovary as rapidly as cross-pollen tubes in self-sterile 
plants. Although self-pollen tubes grew to the base of the ovary in 
ample time to effect fertilization, only a small percentage of the 
ovules became fertile. In highly self-sterile plants these self- 
fertilized ovules increased in size and stimulated the spongy tissue 
of the ovary; however, the endosperm and eventually the entire 
Oovule aborted, beginning about four days after pollination. Self- 
sterility therefore is due primarily to an incompatibility reaction 
between the pollen tubes and the ovules. Abortion of self-fertilized 
ovules is perhaps an unrelated factor in self-sterility. The pres- 
ence of a film on the surface of the stigma, believed to be a factor 
in self-sterility, was confirmed. A portion of the keel was found to 
play an important role in bringing about the rupture of this film 
when the pollination mechanism is operated. Studies of pollen 
germination and viability showed that pollen remained viable for 
over one year when stored at low temperatures. 



























A STUDY OF THE EFFECTS OF DIFFERENT FERTILIZER ' 
MIXTURES AND CERTAIN MINOR ELEMENTS ON THE : 
GROWTH OF MINT AND ON THE YIELDS AND i 
PHYSICOCHEMICAL CONSTANTS OF THE OIL ; 
(Publication No. 1343)* 


Winston Means Laughlin, Ph.D. 
Michigan State College, 1949 













Peppermint was grown on muck soil in the greenhouse and pep- 
permint and spearmint in field experimental plots with various soil 
treatments. Measurements of plant height and observations of 
symptoms of Verticillium wilt were made at intervals during 
growth in the greenhouse. When the plants commenced to bloom, 
both tops and roots were weighed. In the field counts of plants 
showing symptoms of Verticillium wilt were made and at harvest 
time the mint was weighed immediately after cutting, cured and dis- 
tilled. In the laboratory the amount of oil and the following physico- 
chemical constants were determined — specific gravity, specific 
optical rotation, and refractive index of both peppermint and spear- 
mint oil, the percentage of carvone of spearmint oil and the per- 
centage of esters, menthol, and menthone of peppermint oil. All 
















* Microfilm copy of complete manuscript of 113 pages, $1.42. 
Enlargements 6” x 8”, 10¢ per page. Library of Congress 
Card Number Mic A 49-150. 



















Bae Ri DES Sei ia ee tit 2 lel rs gia ith et. fon ie eB Sa Sota ths 3d d a i : ees eee 4544 
‘ee wees: ae ee PAE Ae Fie de. es Sate sa a ee a 2 at re pan Sone hee 
Ie: BN . i) aes PE A oe Spe LIONS, : oe Be TNR RE tant aL, OL a ek OO GE  DS ey cee I acess 

















4 eee 2 Ae aD y ‘ ig EF SO 2 ey ee oy te i eta 7 mh ee tt eh 4 Sint se he eS om Eta aE». Sia Sn tn . * : 
r Ratt ota eee 2 ais £ Baar fe. wy sete aS ate. « PUR an. . aaa or hoe Wet raed St eek By Pe ay ae Roe \ Sp et cat STR Te ey ee Sa oat, We = ye ee eS ee ee te ore, Cee A Poe ay ‘ “ 
Ne er BRS ARE Sai aN We SI PE de SPR amy A AS ER SB iingtt Rom bake Ra Sa toe ET cer ia) ae eae ee An REE C8 i 8 oF te Ee AEC aS Dace SCN WY ST a ee ee TN Cee eS s tae Pr Rey aS ay 5 ‘ “ee 7 
. ES es et ea ws cet REP Ae NESS é 9 dag pe ae as Be pe Rae AAs et Se SS erases ee. Ran eg tahg Se SNe Mee Pn, Lee Nth aie, CS oo ae ca 2 ae? Se #s see phe a: f 
_ . . ns bs i erren facie y z 5 5 ae Lar oe ee 8 ay . a et a? fie ‘ . : 





AGRICULTURE 


data were subjected to statistical treatment by the analysis of 
variance. 

Large applications of calcium and of calcium and magnesium 
carbonate depressed root yields of peppermint in the greenhouse. 

Copper applied in the greenhouse stimulated early growth but 
had no effect on yield of plant material or oil. In the field copper 
tended to increase oil yields on a decidedly acid soil which had been 
limed. 

The oil production of plants in the greenhouse was increased 
by iodine applications. These treatments had no effect on the early 
growth or the yield of plant material obtained by the use of six dif- 
ferent carriers of iodine. Iodine applications in the field had no 
influence on the production of foliage or oil. 

Applications of boron, cobalt, and silicon were toxic only when 
the following forms and rates in pounds per acre were used: cobalt 
sulphate, 160; boric acid, 100; sodium metasilicate, 3200. Lower 
rates of application of these materials had no significant influence 
on early growth or yields of plant material in the greenhouse. 

Molybdenum, strontium, chromium, magnesium, and zinc had 
no significant influence on early growth or yields of plant material 
in the greenhouse when the following forms and rates in pounds per 
acre were used: sodium molybdate, 48; strontium chloride, 1600; 
potassium dichromate, 320; magnesium sulphate, 8000; zinc sul- 
phate, 960. 

No minor element treatment influenced the incidence of Verti- 
cillium wilt symptoms in the greenhouse or in the field. While the 
use of 2000 pounds per acre of 0-10-20 fertilizer had no influence 
on the incidence of Verticillium wilt, the plants produced greater 
foliage and oil in spite of the prevalance of the disease. 

Yields of peppermint oil and of spearmint foliage and oil 
tended to decrease and yields of peppermint foliage tended to in- 
crease as the ratio of potash to phosphate in the fertilizer rose 
above 1:1. 

Alphatron, a radioactive material, had no effect on yields of 
foliage or oil or the incidence of Verticillium wilt sumptoms. 

In 1947 peppermint grown the previous year depressed pepper- 
mint foliage and oil yields. This was not true in 1948. Other crops 
of the previous year had no influence on yields of foliage or oil. 
Crops of the previous year had no effect on the yields of either the 
foliage or the oil content of spearmint. 

The physicochemical constants of the oils were not influenced 
by soil treatments. 

The correlation coefficients between yields of peppermint foliage 
and oil, yields of spearmint foliage and oil, of total menthol and men- 
thone percentages, and of total menthol percentage and specific op- 
tical rotation were 0.584, 0.897, -0.971, and 0.777, respectively. 
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BREEDING BEHAVIOR OF BULKED HYBRID 
GENERATIONS OF THREE WINTER WHEAT CROSSES 


(Publication No. 1450)* 


Hotchand Chellaram Mirchandani, Ph. D. 
University of Illinois, 1949 





Bulked generations of three winter wheat crosses were studied 
in comparison with their parents. These were: 





A; De Oe 4 4 F9, F3, F4, F5, and Fé6. 
a, Oe eR FulCceeter... . Fa, F4; FG, ana F7. 
Ou WOOK BS PUINAIG 1. 6 6 6 F9, F5, and Fé. 


The seed of earlier generations was held over and grown with 
fresh seed of parents to facilitate their comparison. The seed was 
space-planted in five replications in a split-plot design, about nine 
inches apart, with two rod rows as unit plot. The study was made 
to estimate the breeding behavior of bulk generations of these 
crosses by following their performance in some quantitative char- 
acters governing yield. For each quantitative character the data 
were analyzed as randomized block separately for each cross, and 
for all the crosses together as split-plot by taking the two parents 
and their common generations, F9 and Fg. The effects of natural 
selection on some morphological characters like color of glumes 
and kernels, and length of awns were also investigated. 

The populations of various generations agreed fairly closely in 
glume color with the natural expectations on the basis of a single 
factor difference between parents. In kernel color differences be- 
tween parents in the latter two crosses were on a three factor basis, 
and segregation in various generations was nearly as expected. In 
awn length there was no agreement on the basis of 9 awnless 
(awnless + apically-awnleted) : 7 awned (awnleted + half-awned + 
awned). 

In maturity as indicated by data of heading, differences between 
parents in each cross were small, Rex being earlier than the other 
parent by about two days. The various generations in each cross 
did not exhibit any appreciable differences. 

The quantitative characters of individual plants studied were: 

1. Length of spike in centimeters 
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2. Number of spikelets per spike 
3. Number of grains per spike 
4. Number of head-bearing tillers 
0. Yield of grain in grams. 
In the first three characters, mean values were determined 
from observations on about five randomly-selected heads from 


every plant. In Rex x Prairie, Prairie, F2, and F¢ had longer 
spike length than Rex or any other generation. In the other two 


crosses, the differences between parents and generations were not 
Significant. In number of spikelets, the advanced generations in 
Rex x Prairie were like Prairie, and in Rex x Fulhard, they were 
intermediate between the parents. In number of grains per spike 
Rex x Prairie did not show any significant differences between par- 
ents and generations, but in the other two crosses, Rex had a higher 
number of grains per spike than the other parent, the generations 
tending to be intermediate between parental values. In tillering 
capacity, Rex was lower than the other parent in all crosses. In 
Rex x Prairie and Rex x Fulhard, the generations approached Rex, 
whereas in Rex x Fulcaster, they were intermediate between the 
parents. In yield of grain, Rex had significantly lower yield than 
the other parents in each cross, and the F9’s exhibited transgres- 
Sive segregation. In the first two crosses, the advanced genera- 
tions yielded like higher-yielding parent, but in the third cross all 
generations were superior to Fulhard. In all crosses, the genera- 
tions showed a tendency to decline in yield after F9. 

The presence of awns on the spike did not seem to be associ- 
ated with plant characters such as heading period, ear-bearing till- 
ers, and number of grains per spike, and the differences between 
plants of various awn types in each generation for each character 
were very Slight. : 

Since no progeny tests were made on the same material it is not 
possible to judge the merits of bulk hybrid technique from this study. 
Though there is decline in yield, the advanced generations possess 
many desirable genotypes for selection. 
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A STUDY OF THE AVAILABILITY OF NATIVE AND ADDED 
PHOSPHORUS IN SEVERAL MICHIGAN SOILS AS MEASURED 
BY CHEMICAL ANALYSES AND PLANT GROWTH RESPONSE 


(Publication No. 1455)* 


Floyd William Smith, Ph.D. 
Michigan State College, 1949 


An investigation was conducted on twenty Michigan soils with 
regard to the availability of phosphorus as measured by means of 
srowth response of wheat and tomatoes and by means of chemical 
analyses on both the plant material and soil. 

Eight chemical methods of extracting the available phosphorus 
in the soil samples were utilized. In general, the amount of chem- 
ically measured phosphorus as extracted by the Spurway active ex- 
tracting solution was quite low in comparison to that extracted by 
the other methods, all of which contained some hydrochloric acid. 
Increasing the time of shaking during extraction or increasing the 
ratio of extracting solution to soil did not improve the Spurway ac- 
tive test. 

The use of any of the methods of Bray provided a considerably 
clearer picture of phosphorus availability because the inclusion of 
fluoride in the extracting solution enabled the adsorbed phosphorus 
in the soil to be removed. An extracting ratio of one part of soil 
to fifty parts of solution was more desirable for adsorbed phos- 
phorus studies than the narrow ratio of one part of soil to ten parts 
of solution. 

The addition of phosphorus to each of the various soils caused 
a noticeable stimulation of both wheat and tomato growth. The 
greatest response in plant growth generally occurred on those soils 
which were especially low in chemically available phosphorus. 

The total yield of wheat plants seemed to provide a better measure 
of response to added phosphorus than either the head or straw por- 
tion alone. 

Tomato yield data indicated a very great response to the addi- 
tion of phosphorus, especially to the addition of only 40 ppm. of this 
element. The phosphorus content of the tomato plants was consider- 
ably more variable than that of wheat plants depending upon the 
level of added phosphorus. There was a general indication, how- 
ever, that approximately 0.40 - 0.45 per cent total phosphorus in 
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AGRICULTURE 15 


these plants was sufficient to produce maximum growth to the 
point at which these plants were harvested. 

An attempt was made to correlate growth response of wheat 
with chemically measured available phosphorus. The principles of 
Mitscherlich as modified by Bray were employed. A general appli- 
cability of such principles was indicated by graphic interpretation. 
The two methods of Spurway were apparently of about the same 
suitability and as such were distinctly poorer than any of the meth- 
ods advocated by Bray and his associates. 

The use of either the customary method of Bray for measuring 
total available phosphorus or adsorbed phosphorus at an extraction 
ratio of 1:10 gave comparable results. Increasing the extraction 
ratio of 1:50 did not improve the method of measuring total avail- 
able phosphorus as evidenced by correlation with plant yield re- 
sponse. However, increasing the ratio to 1:50 for the adsorbed 
phosphorus extraction did result in a notable improvement and also 
resulted in the best single method employed under the conditions of 


this investigation. 
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THE NUTRITIONAL REQUIREMENTS OF GUINEA PIGS 
FOR GROWTH AND REPRODUCTION 


(Publication No. 1366)* 


Albert Joseph Dyer, Ph.D. 
University of Missouri, 1949 
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The Department of Agricultural Chemistry has reported in 
several publications that guinea pigs can be reared with little diffi- 
culty on synthetic diets, but other laboratories had been unable to 
confirm the reports. It should be mentioned that the synthetic diets 
used successfully were made up of casein, corn starch or sucrose, 
cellulose, lard, a salt mixture, vitamins A, D, E, and K, and dried 
yeast as a source of the water soluble vitamins. The yeast was 
regarded as essential as it was believed to contain indispensable 
unrecognized vitamins. This field of investigation was interrupted 
in 1943 and when it was resumed in 1944 it was decided to make a 
search for the cause of the discrepancies. This search began with 
an attempt to repeat the earlier work, and surprisingly enough it 
ended in almost complete failure. Young animals on the new diet 
grew Slowly, the mortality rate was high, and after the animals had 
passed 6 months of age a considerable number developed deposits 
of calcium phosphate in various portions of the body. Mature fe- 
males that consumed the diet with the new salt mixture failed dur- 
ing the reproductive stage. Few young were born alive and none 
was weaned. In the meantime, a few changes, considered unimpor- 
tant at the time, had been made in the ration, and these were studied 
separately to see whether or not they were responsible for the fail- 
ure. The changes were in the type of cellulose, the type of yeast, 
and in the composition of the salt mixture. No substantial differ- 
ence was found between the three types of cellulose used, wood pulp, 
celluflour, and cellophane, and the new type of yeast, Strain G, did 
not seem inferior in any respect to the yeast that had been used in 
earlier years. However, the new salt mixture was decidedly infer- 
ior to the old ane due, as developed later, to its high content of 
phosphorus. When the diet was changed by replacing the new salt 
mixture with the old, young guinea pigs grew at practically the nor- 
mal rate and the females completed the reproductive stage witha 
considerable degree of success. There is every reason, however, 
to suppose that the new ration is still partially inadequate. The 
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number of litters produced and the percentage weaned are both low, 
and the mortality rate among the mature females just preceding or 
following parturition is excessive. Other symptoms of inadequacy 
are stomach ulcers and a poor hair coat, especially during lactation. 
Minera! deposits are observed occasionally in the older animals. 
There is some reason to believe that the yeast-containing rations 
are improved slightly by adding to them liver extracts, as the addi- 
tion seemed to increase the number of litters born per female. The 
response of the animals was highly variable, however, and the in- 
creases may not be Significant. 

When the young guinea pigs were supplied with diets that con- 
tained all the recognized vitamins, and contained no crude vitamin 
carriers such as yeast, they grew slowly and few survived longer 
than 10 or 12 weeks. It was discovered, however, that if the amount 
of vitamin Be was increased to 400 mcg. per cent the animals grew 
at a normal rate and survived until they had attained mature weights. 
No attempt was made to carry these animals through a reproductive 


cycle. 
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EXTRACTION AND ELECTROPHORETIC PATTERNS 
OF SOME ANIMAL PROTEINS 


(Publication No. 1469)* 


Syed Kamal, Ph. D. 
University of Missouri, 1949 














































The review of literature in the first section includes the rela- 
tionship of globulins with antibodies, immunity and internal secre- 
tions and the relationship of internal secretions with thymus gland, 
lymphatic glands and blood proteins. In the second section the re- 
view of literature covers physicochemical studies on bovine thyro- 
globulin, thyroprotein and iodinated proteins and casein.. Experi- 
mental results are presented on extraction and precipitation of 
gamma globulins from bovine thymi using ammonium sulfate and 
ethanol at low temperature. Electrophoretic patterns of casein, 
thyroprotein and bovine thyroglobulin in phosphate, acetate and bar- 
biturate buffers with their interpretations are presented in the sec- 
ond section. 

Frozen bovine thymi were extracted with physiological saline 
and 1 M. saline at the rate of 6 mls. for each gram of frozen tissue. 
No gamma globulins were precipitated from these saline extracts 
by adjusting the pH to 7.7 and ethanol concentration to 18 per cent 
by volume at -10°C. 

Bovine thymi (acetone dried and ether defatted at low tempera- 
ture) and dessicated calf thymus (Viobin Corporation product dried 
at 40°C.) were extracted with 1 M saline at the rate of 15 ml. for 
each gram of tissue. No gamma globulins were precipitated from 
these saline extracts by adjusting the pH to 7.7 and ethanol concen- 
tration to 18 per cent by volume at -10°C. 

No gamma globulins were precipitated with ammonium sulphate 
at 34 per cent saturation at pH 6 from saline extract of frozen bo- 
vine thymi using 1 M saline at the rate of 6 ml. for each gram of 
tissue. 

Fifty grams of frozen bovine thymi were washed three times | 
with physiological saline and lysed with one volume of distilled wa- 
ter and then extracted with one volume of 20 per cent saline. The 
saline extract yielded 60 milligrams of acetone dried gamma glob- 
ulins on 34 per cent saturation with ammonium sulphate at pH 6. 
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It is concluded that bovine thymi although containing small 

amounts of gamma globulins cannot be used as a rich source of im- 

mune globulins. Bovine serum containing 2.4 grams of gamma 

globulins per 100 ml. of serum is a rich source of gamma globulins. 
It was observed that casein consists of two fractions, alpha 

and beta. The observations of other investigators of the electro- 

phoretic pattern of casein were confirmed. The mobility of alpha 


casein was -4.8 to -8,89710. and of beta casein -1.726 to -4,3310° 
at pH 6.0, 7.5, and 8.3 at 1°C. in acetate and barbiturate buffers 
with an ionic strength of 0.1. 

It was observed that thyroprotein, unlike its mother substance 
casein, was homogeneous electrophoretically. The electrophoretic 


mobility of thyroprotein was -6.0 to -9,23110° at pH 6.0, 7.5, and 
8.3 at 1°C. in acetate and barbiturate buffers with an ionic strength 
of 0.1. It was more like alpha casein electrophoretically. It is 
thought that during the process of iodination there is a change in the 
isoelectric points of alpha and beta casein. When thyroprotein is 
recovered from iodinated casein solution at pH 3.8 to 4.0 apparently 
only alpha iodinated casein is recovered and the beta iodinated case- 
in is left in solution. 

Bovine thyroglobulin prepared from thyroid glands was found 
to be electrophoretically homogeneous at pH 6.0, 7.5, and 8.3 in 
acetate and barbiturate buffers with an ionic strength of 0.1. Its 




















mobility varied from -3.643 to -6.81419" under the same conditions. 
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THE METABOLISM OF THYROXINE 
(Publication No. 1475)* 


Robert Adams Monroe, Ph. D. 
University of Missouri, 1949 


The review of literature includes sections on the alimentary 
absorption of the thyroid hormone, its biosynthesis, release from 
the thyroid gland, metabolic circuit, excretion, and destruction. Ex- 
- perimental data are presented on absorption, excretion, and rate 
of disappearance of the thyroid hormone, with an additional section 
on the effect of feeding iodinated casein to hens on the thyroid size 
and metabolism of their chicks. 

Crystalline D,L-thyroxine fed at a level of approximately 
0.000075 per cent for three weeks was sufficient to maintain normal 
thyroid weight in chicks fed simultaneously with 0.1 per cent thi- 
ouracil. Comparable figures for the monosodium and disodium 
salts were 0.000035 to 0.000040 per cent. No significant sex dif- 
ference was noted. Thus, crystalline thyroxine was 20 per cent 
and the salts 45 per cent as effective orally as subcutaneous injec- 
tions of thyroxine in alkaline solution. From the level of desic- 
cated thyroid necessary to perform the same task (0.009 per cent), 
it was concluded that desiccated thyroid is about equally effective 
orally and parenterally. Iodinated casein fed to goats was calcu- 
lated to be 78 to 88 per cent absorbed. 

Of 100 mg. of thyroxine injected in goats over a 10 day period, 
a maximum of 5 per cent could be accounted for by excretion in 
the feces, as measured by the thyroidal activity of the feces (goiter 
prevention assay in the chick). No Thyroactive compound was ex- 
creted in the urine. 

Crystalline D,L-thyroxine fed for a week at a level of 0.00015 
per cent to thiouracil treated female chicks disappeared in two and 
a half days, as gauged by the time necessary for the subnormal 
thyroid weights to return to normal under the influence of thiouracil. 
At the 0.0002 per cent level, thyroxine did not disappear until five 
days after the cessation of thyroxine treatment. Increasing the dos- 
age above this level did not prolong the duration of action of thy- 
roxine. On the lower dosage level, female chicks metabolized thy- 
roxine faster than the males, but at the 0.0002 per cent level the 
duration time was the same for both sexes. Removal of half the 
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BIOLOGICAL CHEMISTRY 21 
liver did not affect the rate of disappearance of thyroxine, probably 
due to the rapidity of liver regeneration. Injection of thyroxine di- 
rectly into the spleen did not affect thyroxine disappearance, indi- 
cating that no appreciable amount of thyroxine was destroyed in its 
first passage through the liver. Calcium pantothenate in the feed 
hastened the disappearance of thyroxine; thiamin and niacin had 
the opposite effect. Vitamin A, riboflavin, and pyridoxine had no 
effect. The addition of vitamin Bj9 or fish meal to diets devoid of 
animal protein resulted in an increased rate of thyroxine disappear - 
ance, aS compared with chicks on a vitamin By9 deficient diet. 

Iodinated casein fed to hens caused an enlargement of the thy- 
roids of their chicks. This enlargement was accompanied by a de- 
creased metabolic rate, as measured by the closed vessel technique. 

The implications of the various effects noted are discussed at 
some length. 214 references. 


EFFECT OF GERMANIUM DIOXIDE ON THE OXYGEN 
UPTAKE OF RAT TISSUE 


(Publication No. 1374)* 


Willard Oliver Read, Ph. D. 
University of Missouri, 1949 


The effects of germanium dioxide on oxygen uptake of bone mar- 
row, liver slices and cerebral cortex slices of the rat were studied 
by means of the direct method of Warburg. It was found that when 
the concentration of germanium dioxide in the suspending medium 
was greater than 0.0956 millimoles per liter, there was a decrease 
in the oxygen uptake of all three tissues. However, when the con- 
centration of germanium dioxide was less than 0.0956 millimoles 
per liter of suspending medium, there was an increase in the oxy- 
gen uptake of cerebral cortex and liver slices. An increase in the 
oxygen uptake of bone marrow did not occur until the concentration 
of germanium had been reduced to 0.00956 millimoles per liter. 

Measurements with the Thunberg technique indicated that ger- 
manium dioxide decreased the dehydrogenase activity of liver tissue. 
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A STUDY OF THE GELATION OF AIR-SETTING 
REFRACTORY MORTARS 


(Publication No. 1477)* 


James Irving Mueller, Ph. D. 
University of Missouri, 1949 


One of the most common sources of concern among the manu- 
facturers of air-setting refractory mortars is the tendency of the 
mortar to harden out of contact with air. Most of these manufac- 
turers have worked on this problem in their plant laboratories, but 
very little has been published explaining the mechanism of this 
hardening and giving possible solutions. 

The term “gelation” has been applied to the hardening of the 
mortars since, after storage, the mortar has the properties of a 
thixotropic gel. The purpose of this study was to investigate the 
problem from several different approaches and was (1) to deter- 
mine the possible causes of gelation; (2) to determine which of 
these is the predominant factor; and (3) to develop ways and means 
by which the gelling could be retarded or eliminated completely. 

A review of literature showed that certain information from 
investigators in other fields was applicable to the problem and the 
different types of electrodialysis cells used by previous workers 
were discussed. 

A modified Vicat needle apparatus was used in this study to 
determine the workability of the mortars. Electrodialysis was 
used to remove the adsorbed ions from the clays and the possibility 
of determining quantitatively the relative amounts of monovalent 
and polyvalent cations removed during the process was discussed. 

Three basic mortar formulae were used in this investigation, 
each mix having some different materials present and each having 
its own gelling characteristics. The study was directed along the 
theory that the dry materials used play an important part in the 
hardening. Certain admixtures were tested and several were found 
to improve the workability after storage. The presence of additional 
sodium ions in the mortar was found to be helpful in overcoming the 
gelation but these tended to lower the refractoriness of the mortar. 

A study was made of the base exchange capacities of the dry 
materials and the material with the highest base exchange capacity 
was found to contribute more to the gelation than did one without so 
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many exchangeable cations. The flame photometer was employed 
to analyze the concentration of the alkaline ions in the effluents ob- 
tained during the electrodialysis of a clay and the results indicated 
that the peaks in the time-current curve of the dialysis may be in- 
dicative of the relative amounts of the two valence-type ions re- 
moved. 

The effect of the mineral constituents of the clays used in the 
mortars was discussed. One of the clays was found to contain con- 
siderably more free silica than did the other clay. This did not 
seem to have too great an effect on the hardening during the storage 
period. Opal was found to be present in one of the clays and differ- 
ential thermal curves were given in an attempt to use this method 
to determine whether or not this mineral was present. 

It was concluded that the gelation was not due to any one single 
factor but that the most predominant cause was the presence of 
polyvalent exchangeable cations adsorbed to the clay or other dry 
materials used in the mortars. The presence of free silica was 
found to cause some hardening, but this was deemed only a minor 
factor. The use of bentonite as a suspending medium in the mortar 
was found to be detrimental to the workability of the mortar as its 
high exchange capacity and high percentage of exchangeable mag- 
nesium was found to increase the gelation considerably. 
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PHASE DISTRIBUTION AND MICROSTRUCTURAL CHANGES 
PRODUCED BY ADDING CONTROLLED AMOUNTS OF 
IRON AND ALUMINUM TO CAST BINARY 
BERYLLIUM-COPPER ALLOYS 


(Publication No. 1384)* 


Vaughn Dale Hildebrandt, Ph. D. 
Michigan State College, 1949 


This investigation was concerned with the phase distribution 
and microstructural changes produced by adding controlled amounts 
of iron and aluminum to cast binary beryllium-copper alloys. 

It was found that aluminum additions were detrimental as re- 
gards production of maximum hardness. There is a beneficial ef- 
fect, however, in that the ultimate tensile strength was increased 
as the aluminum content was increased up to two per cent. 

Aluminum additions promoted grain-growth and served to en- 
large the “beta-region” of the beryllium-copper diagram. The lat- 
ter being evidenced by an increasing volume of “beta-phase,” in the 
microstructure, as the aluminum content was increased. The alumi- 
num distributed itself in the “beta-phase.” 

It was found that iron additions, up to approximately 0.75 per 
cent iron, were beneficial in that there was a definite refinement of 
grain size, a Slight increase in ultimate tensile strength and no ef- 
fect upon maximum hardness obtainable by suitable heat-treatment. 
In amounts greater than 0.75 per cent, iron additions were detri- 
mental in that they served to embrittle the alloys without any effect 
upon the maximum hardness obtainable. 

The iron additions served to surpress the “beta-region” of the 
beryllium-copper diagram. The iron is to be found in the “alpha- 
phase” of the alloys, which is a key factor in the grain refinement. 
In amounts greater than 0.75 per cent, the iron precipitates in the 
form of a fan-like structure in the “alpha-phase.” 

Included in the dissertation are physical property data in tabu- 
lar and graphical form, representative photomicrographs, proce- 
dural and analytical information, information regarding attempted 
work in the field of color photomicrography and an extensive bibli- 


ography. 
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A STUDY OF FLOW RATES IN A 
TWENTY-FOUR-INCH PACKED TOWER 


(Publication No. 1473)* 


Bernard Lubin, Ph. D. 
University of Missouri, 1949 










Four sizes of Raschig rings and three sizes of Ber! saddles 
have been used with a 24-inch diameter tower in an effort to obtain 
consistent data useful for design purposes. With countercurrent 
flow of liquid and gas, pressure drops, pressure distribution and 
liquid holdup have been established for a series of liquid and gas 
flow rates. Water and sugar solutions have been used to give liq- 
uids of varying density and viscosity. Air has been the gas phase 
throughout. 

Pressure drops were measured across various heights of 
packing and overall. It was found that after the visual flooding 
point had been reached end effects were sufficiently large to cause 
overall pressure differences to be misleading. Pressure drops 
with end effects eliminated were therefore used throughout. A bet- 
ter understanding of the results obtained by other investigators, 
based on the measured overall pressure drops, was made possible 
by the comparison of results with the two methods. 

As a basis for correlation, the graphical flooding point was 
found to be superior to the visual flooding point. In the case of 
Raschig rings the latter was indefinite over a decided range of gas 
velocities for each liquid rate. Attempted correlations based on 
the visual flooding point gave poor results. 

The characteristics of the several sizes of packing were meas- 
ured accurately and found to differ markedly from the values recom- 
mended by the manufacturer. Only for the larger sizes of Raschig 
rings was there agreement. The calculated values were used for all 


correlations. 





























A plot on logarithmic coordinates of Ug” a PG m yersus 


g F° PL 
L MG, where m = 0.075 for rings and 0.11 for saddles is made. 
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Two consistent curves are obtained, one for Raschig rings and the 
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upper one for Berl saddles. The ordinate makes no provision for 


the volume occupied by the liquid retained in the packing voids. 

From experimental liquid holdup data, semi-empirical correction 
curves were established, based on the packing size, liquid rate and 
liquid viscosity. In addition to applying this correction to the ordi- 
nate, the exponent on viscosity for Berl saddles was lowered to 0.095. 
Due to these changes there was less scattering of points and closer 
agreement with the new curves drawn through the calculated points 
than in the previous case. Additional work on this type of correc- 
tion should be of value. 

A semi-logarithmic plot was made using the same groupings 
of variables, and with the abscissa raised to the 0.25 power. Two 
straight lines were obtained. The following equation describes the 
data with an average deviation of 6 per cent. 


pe 


9 ” 0.29 
weit * °c =) ee 1.637(X | /°G 
g FS fd, y . L 


where b = 0.003, m = 0.075 for Raschig rings 
b = 0.095, m = 0.11 for Berl saddles 


0.125 











The advantage of this method of correlation is the ease of ap- 
plication by direct calculation from an equation, rather than using 
a curve on logarithmic coordinates. It would be of interest to apply 
the corrections for liquid holdup, mentioned above, to this correla- 
tion. Preliminary calculations indicate that deviation from the 
equation would be much smaller than 6 per cent. 

- Two equations are presented for determination of the pressure 
drop through dry Raschig rings and Berl saddles, respectively, 
with air. A correction term, involving the density and viscosity of 
the gas, is suggested for use with gases other than air. The suita- 
bility of this factor can be determined only after more experimental 
data has been gathered, using gases other than air. 

An intensive study for the full size range of Berl saddles and 
Raschig rings is recommended. The results of the correlations 
are admittedly restricted to use with rings and saddles only. How- 
ever, since these constitute such a large fraction of the packings 
in use today local correlations of this type are of immediate 


application. 
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HEAT TRANSFER AT HIGH FLUXES IN CONFINED SPACES 
(Publication No. 1351)* 


Richard Norton Lyon, Ph.D. 
University of Michigan, 1949 


Following a brief summary of previous theoretical investiga- 
tions on the heat transfer between the inner surface of a smooth 
straight tube and the fluid flowing turbulently through it, an ideal 
system is defined in which the physical properties and radial heat 
flux at the wall are constant, and the only independent variable is 
the distance from the center of the tube. A new integral heat 
transfer equation is developed for this system which makes no as- 
sumptions regarding flow distribution or eddy conductivity, except 
symmetry about the axis: “ 

2 
S 


1 s 
: VS d 
Sq 











1 
(25) Nu x ” = q 


A 
k 

By use of the analogy between heat transfer and momentum 
transfer, the preceding equation is modified to form an equation 
which can be solved if the physical properties and the velocity dis- 


tribution of the fluid in the tube are known. The modified equation 
is: 


(33) 1 ‘ “12 
VS aS 
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Equation (33) is then solved using the actual experiment data 
of Nikuradse to obtain numerical values of Nu for values of Pr 
less than 0.1. This corresponds to the case when liquid metals 
are used. The numerical values obtained are compared with Mar- 
tinelli’s theoretical results, and are used to establish the following 
approximate equation for heat transfer with liquid metals in long 
smooth tubes: 
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(34) Nu = 7 + 0.025 (Pe)’® 


A similar equation is proposed for liquid metals in large diam- 
eter, narrow annuli: 


(36) Nu = 4.9 + 0.0175 (Pe)? 


and this is compared with the theoretical development of Harrison 
and Menke for asymmetrically heated parallel plates. 

After a brief discussion of previous meager data available on 
heat transfer with liquid metals, a description is given of equip- 
ment which was designed and built to obtain values of the overall 
coefficient between the tube side and the annulus side of a double 
tube heat exchanger, using an alloy of sodium and potassium. The 
liquid was heated in the annulus, further heated after leaving the 
annulus and then cooled by flowing counter current in the tube. 

Use of the same liquid on each side of the heat exchanger elimin- 
ated the need for complicated calculations of the mean temperature 
difference between the two streams. 

Four different heat exchangers were used, ranging from about 
three feet to about 6 feet in length. Outer tube diameters were 3/4 
inch and 1 inch, while inner tube diameters were 1/2 inch and 3/4 
inch. The system was operated between 100° C and 400° C, and 
flow rates were between 300 and 2600 pounds per hour. 

In general, the agreement between the data and the overall co- 
efficients predicted by means of the two approximate equations is 
within 30 per cent, which also corresponds to the approximate ac- 
curacy of the experimental data. Considerably better agreement 
is observed at the higher flow rates, and this corresponds to in- 
creased experimental accuracy at higher flow rates. 

The implications of this work are discussed briefly and it is 
pointed out that heat transfer in liquid metals appears to be inde- 
pendent of the viscosity. It is also shown that the Wilson line 
method of analyzing heat exchanger data cannot be applied directly 


in the case of liquid metals. 
The need for additional work in this field is emphasized. 
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THERMAL PROPERTIES OF ORTHODICHLOROBENZENE 
(Publication No. 1345)* 


Gopal Tripathi, Sc. D. 
University of Michigan, 1949 


The purpose of this investigation was to determine the thermal 
properties of orthodichlorobenzene. The experiments consisted of 
the separate determination of the enthalpies of the liquid and the 
vapor, in addition to the measurements of the Joule-Thompson ex- 
pansions. The following data were obtained: 


1) The enthalpy of liquid orthodichlorobenzene was determined 
as a function of temperature at pressures of 15, 215, and 662 
pounds per square inch absolute. The temperature range covered 
was from 60°F. to 760°F. The enthalpy of the liquid referred to 
pure liquid at 32°F. and one atmosphere pressure can be repre- 
sented — up to 800°F. — as follows: 


Hy, = -9.29 + 0.288t + 0.49 x 1074t2 + 0.106 x 107° 
where H, = Btu/pound and t = °F. 


The isothermal effect of pressure on the enthalpy of the liquid 
was found to be negligible. 


2) The enthalpy of orthodichlorobenzene vapor was determined 
from 400-800°F. at a constant pressure of 35 pounds per square 
inch absolute. The enthalpy of the vapor at one atmosphere pres- 
sure referred to pure liquid at 32°F. and one atmosphere, and the 
specific heat of the vapor at atmospheric pressure can be repre- 


sented as: 
H,, = 139.5 + 0.2092t + 8.891 x 107°t? 


(Cp)y = 0.2092 + 1.778 x 107%t 
where Hy = Btu/pound, C,, = Btu/pound/°F, and t = °F. 


3) The vapor pressure of orthodichlorobenzene was determined 
experimentally up to 800°F. from the Joule-Thompson expansion 
data. The vapor pressure can be expressed as 


2972 
t + 350 





logyg P = 9.3987 - 
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where P = psia, andt = YF. 


The Joule-Thompson expansion data for the liquid, the liquid- 
vapor region, and the superheated vapor of orthodichlorobenzene 
was obtained. The temperature range covered was 40C-874°F. and 
the pressure range was from atmospheric to 815 pounds per square 
inch absolute. 

Charts of enthalpy versus temperature at lines of constant pres- 
Sure, and pressure versus enthalpy at lines of constant temperature, 
were constructed from the Joule-Thompson expansion and enthalpy 
data. The saturated liquid, the saturated vapor, the two-phase re- 
gion, and the single-phase regions are shown in these diagrams. 

The critical temperature was estimated by extrapolation of 
the latent heat data. The estimated critical temperature of ortho- 
dichlorobenzene is 8529F. The estimated critical pressure is 845 
pounds per square inch absolute. 

The effect of pressure on the enthalpy of orthodichlorobenzene 
at constant reduced temperatures was determined and was found to 
be greater than the corresponding values obtained for water. 

A valve-type (variable) throttling orifice was tested and found 
to reproduce the corresponding data obtained by a progressive- 
throttling type orifice. It was also found to possess many experi- 
mental advantages over the latter. 
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CHROMATOGRAPHIC BEHAVIOR OF SOME QUINONES 
AND RELATED COMPOUNDS 


(Publication No. 1289)* 


selma L. Bandemer, Ph.D. 
Michigan State College, 1949 



























The behavior of alpha-naphthol, beta-naphthol, ortho-, meta-, 
and para-dihydroxybenzene, quinone, 1,3-naphthoresorcinol, 1,2- 
naphthoquinone, 1,4-naphthoquinone, 2-methyl-1,4-naphthoquinone, 
and 2-hydroxy-3-methyl-1,4-naphthoquinone when chromatographed 
on florisil, activated alumina, anhydrous sodium sulfate crystals, 
and magnesium silicate was followed thru the absorption curves ob- 
tained with the Beckman quartz spectrophotometer over the range 
of 220-300 millimicrons. 

The adsorbability appeared to be related to the substituted 

- position as a substituted 1,2-benzene or naphthalene derivative 
was more readily eluted from the same adsorbent with the same 
solvent than the similar 1,3-compound. Most of the compounds 
were eluted unchanged. 

The 1,4-substituted compounds experienced some change, par- 
ticularly when chromatographed on alumina. Hydroquinone ad- 
sorbed on alumina from hexane containing 2 per cent ethanol was 
eluted from this same column by this solvent to the extent of 18 
per cent as quinone. If ethanol was the eluant, the hydroquinone 
was recovered as such.: Similar results were obtained with qui- 
none; when adsorbed on florisil or alumina, it was eluted as such 
with hexane containing low concentrations of ethanol but with 
ethanol alone, it was eluted as hydroquinone. Intermediate concen- 
trations of ethanol eluted compounds considered to be semiquinones. 

Prewetting the column was determined unimportant. The 
amount of material eluted from both the wet and dry columns was 

the same, but the distribution in the different eluate fractions varied 

considerably. 

Methods for the separation of the isomers used has been sug- 
gested. 

Absorption curves for the compounds before adsorption and 
after elution are included. | 
















aaa 
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REACTIONS OF ALICYCLIC KETONES 
WITH NITROPARAFFINS 


(Publication No. 1464)* 


Floyd Buren Erickson, Ph.D. 
University of Missouri, 1949 


Cyclohexanone and nitromethane reacted at room temperature 
with a concentrated sodium ethoxide solution as catalyst to yield 
the expected 1-nitromethylcyclohexanol-1. 

Methylamine was an effective catalyst for the preparation of 
1-nitromethylcyclohexene-1 from cyclohexanone and nitromethane. 

The reaction of cyclohexanone and nitromethane at reflux tem- 
perature with piperidine as the catalyst gave 1-nitromethycyclo- 
hexene-1 and a solid, CjgH99N 90g. The structure of this solid 


could not be determined. 
The reaction of nitroethane and 1-nitropropane with cyclohex- 


anone under the influence of piperidine at reflux temperature gave 
small yields of liquids which appeared to be mixtures. They were 
not identified. 

2-Methylcyclohexanone did not condense with nitromethane 
with sodium ethoxide as the catalyst. The same reactants did con- 
dense at reflux temperature when piperidine was the catalyst to 
yield a product which may be a mixture of 1-nitromethyl-2-methyl- 
cyclohexene-1 and 1-nitromethyl-6-methylcyclohexene-1. No solid 
product was isolated from this reaction. 

With piperidine as the catalyst the reflux temperature reaction 
of 3-methylcyclohexanone with nitromethane yielded a small 
amount of a solid, C;gH94No9Q0x and a produce which may be a mix- 


ture of 1-nitromethyl-3-methylcyclohexene-1 and 1-nitromethyl-5- 
methylcyclohexene-1. At room temperature and with a concen- 
trated solution of sodium ethoxide the above reactants gave 1-nitro- 
methyl-3-methylcyclohexanol-1. 

4-Methylcyclohexanone and nitromethane condensed with a 
concentrated solution of sodium ethoxide as catalyst to yield 1- 
nitromethyl-4-methylcyclohexanol-1. The same reactants with pi- 
peridine as catalyst and a reflux temperature gave a solid, Cj gH», 


N9Oxg and 1-nitromethyl-4-methylcyclohexene-1. 
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The yields of nitroalcohols from the substituted cyclohexanones 
increased in the following order: 2-methylcyclohexanone, 3-methyl- 
cyclohexanone, and 4-methylcyclohexanone. The yields of the solid 
products showed a similar trend. The yields of nitrodlefin were es- 
sentially the same from the 3- and 4-methylcyclohexanones, but 2- 
methylcyclohexanone gave a much smaller yield. 

2-Cyclohexene-1l-one and 3-methyl-2-cyclohexene-1l-one did 
not condense with nitromethane at room temperature when a con- 
centrated solution of sodium ethoxide was the catalyst. 

Piperidine at reflux temperature effected a 1,4-addition of ni- 
tromethane to isophorone and 3-methyl-2-cyclohexen-1-one to 
yield 3-nitromethyl-3,5,5-trimethylcyclohexanone and 3-methyl-3- 
nitromethylicyclohexanone respectively. 

Isophorone condensed with nitromethane at reflux temperature 
by a 1,4-addition when diethylamine was the catalyst. 


THE CHEMISTRY OF DIAZOSULFIDES 
(Publication No. 1465)* 


Joseph E. Faggan, Ph.D. 
University of Missouri, 1949 


Diazosulfides, ArNoSAr’, are important as polymerization 
catalysts in the rubber industry. Little of a theoretical nature is 
known, however, about the chemistry of this class of compounds. 

Using carefully controlled conditions of time, temperature and 
concentrations, 2-(p-nitrobenzenediazomercapto)naphthalene, a 
representative diazosulfide, can be prepared in excellent yield. It 
is an orange-yellow solid which melts with decomposition at 127- 
128°. Prolonged storage at room temperature in dark bottles does 
not affect the purity of the compound. It is soluble to an appreciable 
extent in dioxane and in benzene. 

This diazosulfide undergoes decomposition in dioxane solution 
in the presence of cupric chloride with the liberation of heat and gas. 
From the decomposition mixture nitrobenzene, 2-thionaphthol, 2,2’- 
dinaphthyl disulfide, 4-nitrophenyl 2-naphthyl sulfide and an uniden- 
tified white crystalline solid containing carbon, hydrogen and oxygen 
and melting at 88-899 were isolated. The decomposition was found 
not to occur in dioxane in the absence of cupric chloride, nor did itoc- 
cur inpyridine, acetone or acetic acid when cupric chloride was present. 
A free radical mechanism is postulated for this decomposition. 
* Microfilm copy of complete manuscript of 83 pages, $1.04. 
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The behavior of the diazosulfide in the Gomberg preparation 
of unsymmetrical biaryls indicates that this method shows some 
promise of being useful in supplementing the ordinary procedure 
employing diazonium salts. The yield of p-nitrobiphenyl obtained 
by refluxing a mixture of benzene and the diazosulfide was of the 
order of 6 per cent. When the reaction was: repeated under anhy- 
drous conditions in the presence of anhydrous aluminum chloride, 
the yield was slightly more than doubled. It is felt that the use of 
a more efficacious catalyst or of different conditions with the same 
catalyst might improve the yield so that it could compete with the 
Gomberg reaction. The procedure using the diazosulfides, as is 
‘the case with most diazo reactions, is more convenient than the re- 
action involving the corresponding diazonium Salt. 

Hydrolysis of 2-(p-nitrobenzenediazomercapto)-naphthalene 
with water and sulfuric acid leads to the formation of p-nitrophenol 
in poor yield. Reaction with cuprous chloride in concentrated hydro- 
chloric acid solution results in a 23 per cent yield of p-nitrochloro- 
benzene. The procedure in the Sandmeyer reaction is especially 
convenient, consisting merely in allowing the reactants to remain 
in contact overnight at room temperature and then steam distilling 
to recover the product. 

Deamination of the diazosulfide with hydroquinone and alcohol 
resulted in @ high yield of nitrobenzene. Elimination of the hydro- 
quinone decreased the yield somewhat. This reaction is the only 
one studied in which the yield from the diazosulfide definitely ex- 
ceeds that from the diazonium salt. 

Treatment of the diazosulfide with alcoholic silver nitrate so- 
lution produced silver 2-thionaphtholide and p-nitrobenzenediazon- 
ium nitrate. Formation of the latter was demonstrated by coupling 
with ¢ -naphthol to form the expected azo dye, “para red.” 

The above reaction with silver nitrate is considered evidence 
for thé ionic nature of the -No9S-grouping. Inasmuch as the free 
radical decomposition in dioxane and the Gomberg reaction are re- 
actions typical of compounds with essentially covalent bonds, it is 
felt that the diazosulfide is actually a resonance hybrid of the ionic 
and covalent extremes, and that its formula should be expressed as 


follows: 





Ar:N::N:S:Ar’ < 
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The reaction of the diazosulfide with concentrated hydrochloric 
acid at 25° is similar to that with silver nitrate. 

Reductions of the diazosulfide, which have an important theo- 
retical foundation, were unsuccessful. The methods used were both 
catalytic and chemical. Other reactions which failed include reac- 
tions witha ,é -unsaturated compounds, preparation of a symmetri- 
cal biaryl and reaction of the diazosulfide with styrene and with 
butadiene. 

Experiments designed to couple the diazosulfide with 6 -naph- 
thol in non-aqueous solvents led to the formation of an oily red sub- 
stance which could not be purified. 
















THE EFFECT OF SODIUM SULFITE ON THE ULTRAVIOLET 
ABSORPTION SPECTRA OF VARIOUS BENZENE DERIVATIVES 


(Publication No. 1290)* 


Grant Milford Haist, Ph.D. 
Michigan State College, 1949 




















Addition of sodium sulfite to aqueous solutions of di-substituted 
benzene derivatives, containing either hydroxyl or amino groups, 
produces a bathochromic shift in the ultraviolet absorption spec- 
trum of only those compounds that have their substituents oriented 
para to each other. The maximum light absorption occurred when 
the organic compound had a concentration of 0.000045 g./ml. and 
the sodium sulfite had a concentration of 0.000090 g./ml. After the 
bathochromic shift has occurred, the addition of increasing concen- 
trations of sodium sulfite does not increase the extent of the shift. 

Substituting methyl groups for one hydrogen of the amino group 
of p-aminophenol or for all four hydrogens of the amino groups of 
p-phenylenediamine does not prevent displacement of the absorp- 
tion maxima to longer wave lengths by the addition of the sodium 
sulfite. However, substitution of one or both hydrogens of the hy- 
droxyl groups of hydroquinone by methyl or acetyl groups renders 
the compounds so formed spectrally inert to the action of the sul- 
fite. Complete or partial substitution of ring hydrogens by methyl 
groups or chlorines, as in diaminodurene and tetrachlorohydroqui- 
none, still permits shifts of the absorption spectra upon adding sod- 
ium sulfite. 

A sulfite salt other than sodium, or a salt convertible in solu- 
tion into sulfite ions, are the only compounds of many tried that 




















* Microfilm copy of complete manuscript of 46 pages, $1.00. 
Enlargements 6” x 8”, 10¢ per page. Library of Congress 
Card Number Mic A 49-90. 











36 CHEMISTRY 





resulted in the action characteristic of sodium sulfite itself. Sod- 


ium salts of selenite, sulfate, nitrite, arsenite, metaborate, phos- 

phite and hypophosphite as well as sulfurous, selenious, and phos- 
phorous acids were tried unsuccessfully as possible substitutes for 
sodium sulfite. ) 

The sulfite effect is attributed to the action of sulfite on the p- 
substituted substituents to effect increased electron releast by the 
oxygen and nitrogen atoms. Such a loosening of the electronic struc- 
ture and an increase in the unsaturation of the ring would result in 
the absorption of light of longer wave lengths than was possible be- 
fore the addition of the sulfite. 


ACYLATIONS OF AROMATIC HYDROCARBONS WITH 
DIPHENOYL CHLORIDE 


(Publication No. 1370)* 


Sister Henrietta Eileen Heiner, Ph. D. 
University of Missouri, 1949 


The purpose of this research was to discover if the diacid 
chloride of diphenic acid existed in two forms, a symmetrical and 
an unsymmetrical form. 

Diphenoyl chloride, prepared from diphenic acid and thionyl 
chloride, was employed for the acylation of some aromatic hydro- 
carbons in the presence of aluminum chloride. 

The hydrocarbons used were benzene, toluene, the ortho-, 
meta- and para-xylenes and mesitylene. With the exception of ben- 
zene, which formed a fluorenone, each of the reactions resulted in 
the formation of diketones of biphenyl when the hydrocarbon served 
as solvent and reactant. None of the diketones would form the us- 
ual carbonyl derivatives. 

From the acylation of benzene, only 4-benzoylfluorenone was 
isolated. This compound was identified through its oxime as well 
as its reduction to 4-benzylfluorene. 

The acylation of toluene resulted in the formation of two iso- 
meric compounds. The structure of one isomer, melting at 
136.5- 137”, was established as a diketone 2,2’- di(4- methylbenzoyl)- 
biphenyl through its synthesis by an Ullmann reaction. The struc- 
ture of the other compound, melting at 122.5- 123° , has not been as- 
Signed. The 122° compound was readily reduced by hydrogen at 
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high pressure in the presence of copper chromium oxide catalyst 
to form a hydrocarbon, CogHj¢. 


The reaction of diphenoyl chloride with ortho-xylene was com- 
parable to that of toluene, in that two isomers were obtained. One 
compound, melting at 123.5-124°, was shown to be the diketone 2, 
2’-di(3,4-dimethylbenzoyl)biphenyl through its synthesis by an Ull- 
mann reaction; the other, melting point 143-143.5°, has been tenta- 
tively assigned a lactone structure. The evidence for this lactone 
structure was based on the failure of the compound to add phenylli- 
thium and the similarity of its fluorescence in the ultraviolet light 
to that of compounds known to have a Similar cyclic structure. The 
infrared absorption spectra of these two isomeric compounds were 
analogous to those of 2,2’-dibenzoylbiphenyl and 7,7’-diphenyldi- 
phenide respectively in the region of 6.0-6.1 microns which is the 
region in which the carbonyl group absorbs. 

From the acylations of meta-xylene and mesitylene with di- 
phenoyl chloride only the diketones were isolated. The structures 
were established through cleavage by heating with concentrated sul- 
furic acid to yield fluorenone-4-carboxylic acid. 

para-Xylene yielded two products, one the diketone, the other 
4-(2,5-dimethylphenyl)fluorenone. The products were obtained in 
the ratio of about 3:1. ea tere) re a a 

When nitrobenzene was used as the solvent, the hydrocarbons 
used in the previous acylations gave only fluorenone derivatives: 
benzene gave fluorenone-4-carboxylic acid; toluene, 4-p-tolylflu- 
orenone; o-xylene, 4-(3,4-dimethylphenyl)fluorenone; m-xylene, 
4-(2,4-dimethylphenyl)fluorenone; p-xylene, 4-(2,5-dimethylphenyl)- 
fluorenone; mesitylene,4-(2,4,6-trimethylphenyl)fluorenone. 

Efforts to prepare cyclic isomers of the diketones through the 
reaction between diphenic anhydride and an aryllithium or the Grig- 
nard reagent were unsuccessful. 

Attempts to rearrange the acid chloride to the unsymmetrical 
form by stirring it with aluminum chloride for several hours in ni- 
trobenzene and then adding the hydrocarbon resulted only in forma- 
tion of fluorenone derivatives. In one case, the mixture of diphenoyl 
chloride, nitrobenzene and aluminum chloride was refluxed for two 
hours before the addition of o-xylene. Considerable tar was formed, 
but only a small amount of the suspected lactone was obtained. 

The evidence accumulated in this research indicates that di- 
phenoyl chloride customarily acylates in the symmetrical form. 
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THE PREPARATION OF ALICYCLIC AMINES 
(Publication No. 1474)* 


Millard Maienthal, Ph. D. 
University of Missouri, 1949 


The Diels-Alder reaction with aliphatic nitroolefins has been 
investigated. 2-Nitro-1-butene was condensed with cyclopentadiene, 
2,3-dimethylbutadiene-1,3, and butadiene. 2-Nitropropene was con- 
densed with cyclopentadiene, but failed to condense with dimethyl- 
butadiene. Nitroolefins of the type RCH:C(NOo)R’, where R and R’ 
are alkyl groups, did not react with the dienes under the conditions 
used. 

The adducts were reduced to alicyclic amines by means of hy- 
drogen and Raney nickel at room temperature and atmospheric 
pressure. The adduct from the reaction of dimethylbutadiene and 
2-nitro-1-butene reduced to the unsaturated alicyclic amine while 
all of the others reduced to the saturated alicyclic amines. 

The most satisfactory method for the preparation of the nitro- 
olefins is illustrated by the preparation of 2-nitro-1-butene from 
the acetate of 2-nitro-1l-butanol. The ester was dissolved in ben- 
zene and refluxed with solid sodium carbonate. 2-Nitropropene 
was prepared by dehydrating 2-nitro-1-propanol with phthalic anhy- 
dride. The nitroolefins were used immediately after they were 
prepared to avoid polymerization. 

The oxime of 1-methylcyclohexen-1-one-3 was reduced to 1- 
methyl-3-aminocyclohexene-1 by sodium and alcohol. Reduction of 
the oxime of 1,5-dimethylcyclohexen-1-one-3 with sodium and al- 
cohol failed to give a product which could be identified. 

The Leuckart reaction was applied toa ,é -unsaturated alicy- 
clic ketones and it was found that the double bond was reduced dur- 
ing the reaction to yield saturated alicyclic amines. The ketones 
used were 3-methyl-2-cyclohexen-1l-one, isophorone, and 3,5-di- 
methyl-2-cyclohexen-l-one. The ketones were heated with forma- 
mide and formic acid at 140° for eight hours. 

Nitrous acid was reacted with 2-phenylcyclohexylamine to 
form cyclopentylphenylcarbinol as the principal product. The alco- 
hol was reduced to cyclopentylphe hyimethane by means of hydrogen 
and copper-chromium oxide at 180° and 3000 lbs. per square inch. 
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The alcohol was oxidized to phenylcyclopentyl ketone with 
chromic acid in acetic acid as the oxidizing agent. This ketone was 
rearranged to the anilide of cyclopentanecarboxylic acid by the 
Schmidt reaction using sodium azide and trichloroacetic acid. The 
amide was hydrolyzed in alcoholic hydrochloric acid and the prod- 
ucts of hydrolysis identified as aniline and cyclopentanecarboxilic 
acid. 

1-Methylcyclyohexen-1-01-3 and 1,5-dimethylcyclohexen-1-ol- 
3 were prepared by the Meerwein-Ponndorf-Verley reaction from 
the corresponding ketones. 

Attempts were made to alkylate benzene with some nitroalco- 
hols and nitroolefins. When aluminum chloride and ferric chloride 
were used as the catalysts with a nitroalcohol and benzene, the only 
product identified was the nitroolefin which resulted from the dehy- 
dration of the nitroalcohol. When 2-nitro-3-butanol and benzene 
were used with boron trifluoride as the catalyst, a product was ob- 
tained, but it did not correspond to the expected alkylation product. 


SYNTHETIC HORMONES AND INTERMEDIATES 
(Publication No. 1476)* 


Francis Vanmeter Morriss, Ph.D. 
University of Missouri, 1949 


I. Isomorphism and Estrogenic Action 

The melting point behavior of natural and synthetic estrogens 
has been investigated. All the mixtures of biologically active es- 
trogens which were investigated formed solid, solutions. An inac- 
tive perhydrostilbestrol compound, dl-r-3-(4 thydroxycyclohexyl)- 
4-(4°hydroxycyclohexyl)-hexane, failed to form solid solutions 
when mixed with the corresponding active dihydro compound. 
Il. Hydroxycyclohexane Acids 

The ethyl esters of the three hydroxybenzoic acids, p-hydroxy- 
phenylacetic acid, and alpha-(p-hydroxyphenyl)-butyric acid have 
been reduced in good yield to the hexahydro compounds by high 
pressure hydrogenation over Raney nickel catalyst in alcoholic so- 
lution containing 0.3 mole per cent of sodium ethoxide. A summary 
of the reduction products is given by table I. These products 


a 
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Table I 


Hydrogenation Products of the Phenolic Acids 


Ethyl ester B.p. Mm. Yield n®9D 420, 
OC Of, 


2-Hydroxycyclohexanecarboxylate 98.5-100 7 85 «61.4625 1.0505 
3-Hydroxycyclohexanecarboxylate 133-138 9 7) 1.4665 1.0564 
4-Hydroxycyclohexanecarboxylate 136 8 87 1.4698 1.0667 
4-Hydroxycyclohexaneacetate 138-142 7 89 1.4705 1.0533) 
a-(4-Hydroxycyclohexane)-butyrate 147 6 83 1.4710 1.0083 


were converted to the corresponding keto acids by chromic acid ox- 
idation. The cis isomers of the hydroxy acids were obtained by low 
pressure hydrogenation of the keto acids over Raney nickel in aque- 
ous base. trans-4-Hydroxycyclohexaneacetic acid was prepared by 
reduction of the keto acid with 4 per cent sodium amalgam in aque- 
ous sodium bicarbonate solution. 

To obtain trans-alpha-(4-hydroxycyclohexane)-butyric acid, 
the high pressure hydrogenation product, a mixture of cis and trans 
isomers, was partially separated by chromatographic adsorption on 
alumina. A portion of the more strongly held product was hydrolyzed 
in aqueous sodium hydroxide solution and purified by crystallization 
from benzene-Skellysolve B mixtures. Table II gives the physical 
constants for the keto acids and the corresponding Cis and trans al- 


cohols. 








Table I 
Keto Acids 


4-Ketocyclo- M.p., Semicarbazone cis-Alcohol trans-Alcohol 
hexane Acid “4 M.p., “of M.p., ~, M.p., a 0 


R-COOH 66-68 196 (dec.) 
R-CH9COOH 67-68 175-176 (dec.) 133.5-134 139.5-140 


R-CHCOOH 173-75 208-210 (dec.) 110.5-111 123.5-124 
CoHs 


III. The Hydrogenation of Hydroxy Naphthalene Compounds 

The catalytic reduction of the ethyl esters of 6-hydroxy-alpha 
and beta-naphthoic acids has been carried out in good yield with 
Raney nickel. One pure isomer of 6-hydroxydecahydro-2-naphthoic 
acid (m.p. 198-200°) and two isomers of 6-hydroxydecahydro-1- 
naphthoic acid (m.p. 219-220°, and 220,5-221.5°) have been isolated. 

6-Hydroxydecahydro-1-naphthoic acid and its ethyl ester have 
been successfully oxydized by chromic oxide to the corresponding 


ketones. 
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The general procedure of hydrogenation was similar to that 
used for the reduction of the esters of hydroxybenzoic acids. 
Partial reduction of these esters followed by hydrolysis gave 
a substantial amount of the corresponding 6-hydroxy-5,6,7,8-tetra- 
hydro-1l-naphthoic acid (m.p. 158-159°) and 6-hydroxy-5,6,7,8- 
tetrahydro-2-naphthoic acid (m.p. 178.5-179). 
6-Methoxy-beta-naphthol was reduced to 6-methoxy-1,2,3,4,- 
tetrahydro-2-naphthol(m.p. 52.5-53.8°) in good yield. 










3 






THE CATALYTIC REDUCTION OF AROMATIC KETONES 
(Publication No. 1373)* 


Herschel Donald Radford, Ph. D. 
University of Missouri, 1949 




























A study of the selective hydrogenation of simple aromatic ke- 
tones and carbinols by means of molecular hydrogen with copper- 
chromium oxide catalyst and with Raney nickel catalyst has been 
carried out. The catalytic reduction of phenolic aldehydes and ke- 
tones employing molecular hydrogen and copper-chromium oxide 
catalyst has also been investigated. 

It has been shown that simple aromatic ketones may be re- 
duced to the corresponding alkylbenzenes in good yields by the use a 
of molecular hydrogen and Raney nickel catalyst at reaction temper- ah 
atures of the order of 75 to 100° and pressures of 3000 to 3500 
pounds per square inch. To insure a relatively high conversion of 

- the ketone to the alkylbenzene, sufficient time must be allowed for 
the reaction, which is normally three to five hours. In the attempt 
to shorten the reaction time by the use of a higher reduction tem- | 
perature, it was observed that temperatures of 120° and above may 
be used for this conversion of an aromatic ketone to the correspond- 
ing aromatic hydrocarbon, free from substantial amounts of naph- 
thene by-products, only when alkyl groups are present on the aro- 
matic nucleus of the ketone. The unsubstituted ketones gave vary- 
ing amounts of the alicyclic derivatives (hydrocarbon and carbinol) 
along with some of the corresponding aromatic hydrocarbon at re- 
action temperatures much above 100°. 

The branching of the alkyl group in these mixed arylalkyl! ke- 
tones appeared to have little effect on the course of the reduction 
of such compounds as n-butyryl-,isobutyryl-,isovaleryl-and n- 
caproyl-m-xylenes, but when the alkyl group became highly 
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branched as in pivaloyl-m-xylene, the aromatic carbinol was the 
only product obtained, presumably due to steric hindrance of the 
tertiary butyl group. In aceto- and propiomesitylene, the carbonyl 
group also becomes increasingly difficult to reduce beyond the car- 
binol stage. 

When copper-chromium oxide is employed as the catalyst for 
reduction with molecular hydrogen, the benzenoid nucleus does not 
undergo hydrogenation except in Special cases. Thus, simple aro- 
matic ketones can be reduced preferentially to the corresponding 
aromatic alcohol in good yields at temperatures of 110 to 130° and 
pressures of 3500 to 4000 pounds per square inch. However, when 
reaction temperatures of the order of 180-200° are employed, the 
ketones are reduced to the corresponding aromatic hydrocarbon. 

The secondary aromatic carbinols with or without alkyl groups 
on the benzenoid nucleus may be reduced to the corresponding aro- 
matic hydrocarbon at reaction temperatures of 180 to 200°. The 
only exceptions were the mesitylene carbinols which gave mixtures 
of approximately 50 per cent unchanged carbinol and 50 per cent 
aromatic hydrocarbon. However, at higher temperatures, e.g. 250°, 
these (2,4,6-trimethylphenyl)alkyl-carbinols are reduced to the 
corresponding aromatic hydrocarbon in good yield. 

When a phenolic group is ortho- or para- to the carbonyl group 
ee —___ Of an aromatic aldehyde or ketone, the carbonyl group is reduced to 
= | the methylene group with copper chromium oxide catalyst at a tem- 
perature (110-1309) at which simple aromatic aldehydes and ketones 
are converted only to alcohols. A phenolic group in the meta posi- 
tion appears to have no effect on the course of reduction and a tem- 
perature of about 185° is required for complete conversion of the 
carbonyl group to the methylene group as is the case for non-phe- 
nolic aldehydes and ketones. 

However, when the phenolic groups ortho or para to the car- 
bonyl group were methylated, a reaction temperature of 185° was 
required to reduce the carbonyl group of the methoxy aromatic al- 


dehyde to the methylene group. 
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THE PREPARATION AND ISOLATION OF THE GAMMA 
ISOMER OF 1,2,3,4,5,6, HEXACHLOROCYCLOHEXANE 


(Publication No. 1291)* 


Roger Leo Saur, Ph.D. 
Michigan State College, 1949 











The data presented indicated that when the benzene hexachlo- 
ride was prepared by photochemically reacting benzene and chlo- 
rine, larger amounts of gamma and delta were formed at the ex- 
pense of alpha isomer at Spee wayelengths. The wavelengths 
Studied ranged from 2537 A to 6500 A, Odor removal of the com- 
mercial product was attempted, the only one partially successful 
being dry adsorption of the odor after mixing with a 20 mesh acti- 
vated charcoal, separated afterwards by screening. Attempts to 
separate the alpha, delta and gamma isomers by steam distillation 
and by low pressure distillation gave distillates enriched in gamma 
and delta isomers. Chromatography of a mixture of alpha, delta 
and gamma isomers on an alumina column using a 1:1 ratio of 
Skelleysolve B to carbon disulfide solvent gave pure alpha and gam- 
ma isomers with a yield of about 50 per cent. Delta isomer, which 
was retained on the column, was recovered approximately 72 per 
cent. The elution order was alpha, gamma, then delta isomer. 
The effects of percolation rate, solvent ratio, column length, and 
amount of isomers added were also studied. A nomograph was con- 
structed for the analysis of the gamma isomer. Isomer structure 
deduced from strength of adsorption gave the 1,3 structure as the 
g-amma isomer, the 1,2,3 structure the delta, and 1,2,4 structure 
the alpha isomer. 20 references. 
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THE PREPARATION AND NITRATION OF SOME p-sec- 
ALKYLTOLUENES AND SOME p-di-sec-ALKYLBENZENES 


(Publication No. 1480)* 


Oscar Lewis Wright, Ph. D. 
University of Missouri, 1949 








Summary 
p-sec-Butyltoluene, p-di-sec-butylbenzene, the three p-sec- 


amyltoluenes and the three p-di-sec-amylbenzenes have been pre- 
pared. Two methods were used in the synthesis of these hydrocar- 
bons: (1) the direct alkylation of benzene or toluene with boron tri- 
fluoride and phosphoric anhydride as co-catalysts, using primary 
alcohols, n-butyl, n-amyl, and isoamyl alcohol, as alkylating agents: 
and (2) the catalytic hydrogenation of some tertiary carbinols pre- 
pared by the action of some alkylmagnesium bromides on the ap- 
propriate aromatic ketone. Three of these compounds, 2-methyl- 
3-p-tolylbutane, p-di-(1,2-dimethylpropyl)benzene, and p-di-(1- 
ethylpropyl)benzene, have not previously been reported in the liter- 
ature. p-Di-(l-ethylpropyl)benzene was prepared in two ways: (1) 
the catalytic hydrogenation of diethylphenylcarbinol, formed by the 
Grignard reaction, followed by (a) acylation with propionyl chloride, 
(b) the reaction with ethylmagnesium bromide, and (c) the catalytic 
reduction of the resulting carbinol, and (2) the reaction of four 
moles of ethylmagnesium bromide on diethyl terephthalate to form 
www ,w -tetraethyl-p-xylyleneglycol which was in turn hydro- 
genated catalytically to the same hydrocarbon. 

When 3-phenylpentane was acylated with propionyl chloride and 
aluminum chloride in carbon disulfide solution, the product was a 
mixture of propiophenone, p-Sec-amylpropiophenone, and a di-sec- 
amylpropiophenone. This transfer of an alkyl group from one aro- 
matic nucleus to another during a Friedel-Crafts acylation has not 
previously been reported in the literature. 

Five dialkylarylcarbinols were hydrogenated using copper- 
chromium oxide catalyst with hydrogen pressures of 2500-3500 
pounds per square inch. w,w,w ,w -Tetraethyl-p-xylyleneglycol 
was also hydrogenated by this method. The yields on most of these 
reactions were better than 90 per cent. 

The nitration of the p-sec-butyl- and p-sec-amyltoluenes, and 
the p-di-sec-butyl- and p-di-sec-amylbenzenes by two different 
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nitrating agents, (a), mixed concentrated sulfuric acid and concen- 
trated nitric acid, and (b), fuming nitric acid in glacial acetic acid, 
has been studied. The nitration with mixed sulfuric acid and nitric 
acids was studied at two temperatures. It was found that there was 
from 8 to 13 per cent replacement of a sec-butyl or a sec-amyl 
group by a nitro group during nitration of the p-sec-alkyltoluenes 
by both nitrating agents. When the p-di-sec-butylbenzenes and the 
p-di-sec-amylbenzenes were nitrated with the two nitrating agents, 
there was 40 to 60 per cent replacement of the sec-butyl or sec- 
amyl group during nitration. These data are in accord with previ- 
ous work done on isopropyltoluene and diisopropylbenzene. There 
seems to be no correlation between the size of the secondary alkyl 
group and the extent of replacement. 


PHENOXY QUINONES II 
(Publication No. 1381)* 


Karl T. Zilch, Ph.D. 
' University of Missouri, 1949 


The present investigation was undertaken with the aim to syn- 
thesize four hitherto unknown quinones derived from diphenyl ether: 
2,5-diphenoxy-p-benzoquinone, 2,6-diphenoxy-p-benzoquinone, 2- 
methyl-5-phenoxy-p-benzoquinone and 2,3-diphenoxy-p-benzoqui- 
none, : 

2,09-Dibromohydroquinonedimethyl ether reacted with potas- 
Sium phenolate to give 2,5-diphenoxyhydroquinonedimethy]! ether, 
m. 144-59, 2-Phenoxyhydroquinonedimethyl ether was formed as 
a by-product, which could be repressed by the use of phenol as a 
heat conductor. 2,5-Diphenoxyhydroquinonedimethyl ether was de- 
methylated with aluminum bromide to form 2,5-diphenoxyhydroqui- 
none, m. 127-127.79°. Oxidation of the hydroquinone yielded 2,5- 
diphenoxy-p-benzoquinone, m. 228-9°. 

Complete bromination of phenol gives tribromophenol bromide 
which was readily oxidized with nitric acid to 2,6-dibromo-p-benzo- 
quinone,m. 131-29. On passing sulfur dioxide through an aqueous 
suspension of the above quinone, 2,6-dibromohydroquinone, m. 
163-4°, was formed. The hydroquinone reacted with methyl sul- 
fate in an alkaline medium to give 2,6-dibromohydroquinonedi- 
methylether, m. 139-140°. Condensation of this compound with 
potassium phemolate through the Ullmann reaction yields 
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2.6-diphenoxyhydroquinonedimethyl ether b. 178-189°/ 1 mm. De- 
methylation of this compound with aluminum bromide and then oxi- 
dation with nitric acid gave quantitative yield of 2,6-diphenoxy-p- 
benzoquinone, m. 158-9°. 

The potassium salt of 3-methoxy-4-hydroxytoluene was con- 
densed with bromobenzene according to the Ullmann reaction to 
form 3-methoxy-4-phenoxytoluene, m. 74-59. After this compound 
was demethylated with hydriodic acid, the hydroxy compound was 
coupled with diazotized sulfanilic acid and then reduced with sodium 
hydrosulfite to 3-hydroxy-4-phenoxy-6-aminotoluene, m. 171-2%. 
The amino compound was easily oxidized to 2-methyl-5-phenoxy- 
p-benzoquinone, m. 120-1", with nitric acid in acetic acid solution. 

Nitration of hydroquinonedimethyl] ether at 30° in acetic acid 
gave a quantitative yield of 2-nitrohydroquinonedimethyl ether. 
Bromination of the nitro compound gave 2-nitro-6-bromohydroqui- 
nonedimethyl] ether, m. 152-3°. The bromo compound was readily 
reduced with tin in the presence of concentrated hydrochloric acid 
to form 2-amino-6-bromohydroquinonedimethyl ether, m. 79-80%. 
Acetylation of the above amine with acetic anhydride yielded 2- 
acetamino-6-bromohydroquinonedimethyl ether, m. 90-1°. Bro- 
mination of this compound in chloroform solution gave 2-acetamino- 
0,6-dibromohydroquinonedimethyl ether, m. 124-5°. Hydrolysis 
with alcohol and hydrochloric acid followed by neutralization gave 
2-amino-5,6-dibromohydroquinonedimethyl ether, m. 114-5°. 
Deamination of this product with hypophosphorous acid yielded 2,3- 
dibromohydroquinonedimethyl ether. Condensation with potassium 
phenolate gave 2-phenoxyhydroquinonedimethyl] ether instead of the 
expected 2,3-diphenoxyhydroquinonedimethy] ether. 

The absorption spectra of 2,5-diphenoxy-p-benzoquinone, 2,6- 
diphenoxy-p-benzoquinone and 2-methyl-5-phenoxy-p-benzoquinone 
were run in dioxane and compared with the absorption spectrum of 
the simplest quinone of diphenyl ether, 2-phenoxy-p-benzoquinone. 
All four quinones showed the same characteristic absorption bands. 

The reduction potentials of 2,5-diphenoxy-p-benzoquinone 
(0.542 v.), 2,6-diphenoxy-p-benzoquinone (0.529 v.), and 2-methyl- 
9-phenoxy-p-benzoquinone (0.584 v.) were determined polarograph- 
ically in the presence of dioxane and phosphate buffer solution. 
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CURRENT COST THEORY 
(Publication No. 1362)* 


Lawrence Joseph Benninger, Ph.D. 
University of Missouri, 1949 


From the simple system of debtor-creditor accounts and ac- 
counting for ventures expressed by Paciolo in 1492, accounting 
evolved to coordinate costs at first roughly by fiscal periods through 
a general profit and loss account. This was followed by the establish- 
ment of a variety of profit and loss accounts. Still later arose the 
concept of accrual accounting. In the latter part of the nineteenth 
century and the first two decades of the twentieth, the accrual con- 
cept was refined to apply to product costs. Materials, labor, and 
factory overhead accounting had achieved a rather high degree of 
development by 1920. 

The years from 1920 to 1949 represent a period of rapid de- 
velopment of accounting concepts of cost. The concept of raw ma- 
terial cost was expanded to include all costs incurred up to the 
point of issuance from stores. Various attempts were made to 
obtain current costs of materialsin the income statement. Standard 
cost accounting for materials developed to become generally ac- 
cepted as a procedure for controlling costs. An integration of 
standard and current material costs is attempted at the conclusion 
of Chapter IV. 

Since 1920 labor cost accounting has faced a miscellany of 
problems. The treatment of social security taxes, overtime wage 
payments, idle time labor costs, and bonuses paid under incentive 
wage plans were considered, current theory solving these problems 
so as to obtain, in the main, more accurate product costs. Standard 
costs for labor have evolved as a medium of accounting control. 
However, confusion appears to exist in the common practice of 
treating standards of wage incentive plans as costing standards. 

Overhead cost accounting embraces all indirect costs including 
administrative and distribution costs. The problem of idle plant 
capacity has been met in the main by the use of two theories of 
normal overhead rates, one based upon the practical capacity ofa 
plant to produce, the other upon the normal utilization of plant over 
a business cycle. The latter theory appears to result in a more ac- 


curate matching of cost with income. 
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Depreciation on replacement cost has come to the foreground 
in recent years. Two theories of replacement or current cost are 
uppermost in the literature, one based upon the purchasing power 
of the dollar aS measured by an index number of general prices, 
the other based upon the monetary value of assets as measured by 
index numbers of specific classes of assets. The latter theory ap- 
pears to be more commonly held today. A reconciliation of normal 
overhead rates and replacement cost theory is attempted in Chapter 
VI. 

Theory more fruitful of results appears to be moving in the di- 
rection of considering administrative costs partly a cost of manu- 
facturing and partly a cost of distribution. Where distribution cost 
accounting is coordinated with the general financial records, account- 
ing for distribution costs by territories and salesmen appears to be 
stressed. Standard cost accounting for distribution costs is being 
increasingly utilized. A movement in the direction of obtaining dis- 
tribution costs by products is taking place. The accrual theory as 
applied to distribution costs is receiving increasing emphasis. 

The general conclusions of this dissertation are: 


1. Current accounting theory encompasses within the term cost 
for purposes of the computation of profits all costs of manufacturing 


and selling a product. 


2. Such costs are computed in a statistical manner in order to 
afford comparableness of results. 


3. The philosophy of cost accounting has as its goal the control 
of the many and varied operations of modern business with the goal 


of maximizing income and minimizing cost. 


4. This philosophy appears to be slowly permeating the entire 
structure of accounts. 
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ACCOUNTING FOR INVESTMENTS 
(Publication No. 1348)* 


Paul Kircher, Ph.D. 
University of Michigan; 1949 


The accounting system used by an investor should serve two 
purposes. It should: 


1. Provide information required for intelligent control of the 
investment fund, and 


, 
2. Provide data required for reporting to others — to stock- 
holders, tax authorities, etc. 


In the past emphasis appears to have been placed on shaping 
accounting systems with the second purpose as the more important. 
In this work primary attention is placed upon the former. 

It is maintained that an investor usually can best evaluate the 
results of ownership of a particular security or management of a 
fund by comparing the values at acquisition of securities with sub- 
sequent amounts received during ownership and at time of disposal. 

Defining income as the excess received above the original in- 
vestment, there is no way to determine the exact amount of income 
received from ownership of a security until the date of disposal. A 
helpful assumption is that capital will be returned (perhaps construc- 
tively as in the case of a gift) at the end of the holding period, and 
current receipts are thus considered income. If there is reason to 
believe otherwise, as in the case of a bond purchased at a premium 
or discount, or stock whose value appears to have changed decisively, 
adjustments to current income should be made. Present market 
value is perhaps the best indication of the probable future value of 
a security at time of disposal. Although admittedly erratic, in most 
Situations it has been more helpful than other methods of determi- 
nation of probable future value which have been suggested. Origi- 
nal cost is seldom of much help for this purpose. 

Therefore, present market values are to be taken into account 
in determining income; if not, they should at least be made available 
to the persons who must make decisions based on the accounting data. 
This may be done either as a notation on the Balance Sheet or in 
Separate schedules. Ultimate gain or loss is interpreted as a phase 
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of income determination, which results from our inability to fore- 
cast future prices. Large distributions unrelated to earnings will 
ordinarily be reflected in the market value of the security and wil] 
be correctly labelled as a result of the process of revaluation. When 
no market values are available, an attempt should be made to arrive 
at an informed estimate. 

The timing of income from shares of ownership is especially 
difficult. In spite of arguments that income should accrue to the in- 
vestor as it is earned by the corporation, the history of earnings and 
dividend distributions makes it advisable for the investor to wait at 
least until the dividend has been declared. An exception can be made 
in the case of certain controlled situations. 

In evaluating investment performance the investor should deter- 
mine the purpose for which the fund was created and then measure 
success by adjusting the results in accordance with changes in the 


relevant purchasing power of the monetary unit. 


THE COST OF LIVING AND THE FINANCIAL 
STATUS OF TEACHERS IN MISSOURI 


(Publication No. 1376)* 


Asa Miller Ruyle, Jr., Ed.D. 
University of Missouri, 1949 


Major Adviser: 
A. G. Capps 


Purpose: 
To reveal some significant facts relevant to the cost of living 


and the financial status of teachers in Missouri. 


Method of Research: 
Data were obtained chiefly from Information Blanks sent to repre- 


sentative public school teachers of Missouri. Supplementary data 
were obtained from the files of the Missouri State Teachers Associa- 
tion, the Ninety-Eight and Ninety-Ninth Reports of the Missouri Public 
Schools and from the Missouri School Directory for 1948-49. 


Summary: 
(1) A summary of facts is given for each of the following: the 


superintendent, the high school principal, the high school teacher, 
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the elementary principal, the elementary teacher, and the rural 
teacher. | 








(2) The typical superintendent was a married man who re- 
ceived an annual salary of $3260, of which his “take-home pay” 

was $2962. For the 61.7 per cent who had a supplementary income, 
the median amount was $983. His total income was $3825. He 
spent $2445, of which $785 or 32.1 per cent was for food; $384 or 
15.7 per cent was for clothing; and $381 or 15.6 per cent was for 
shelter. 











(3) The typical high school teacher was a married woman who 
received an annual salary of $2173, and her “take-home pay” was 
$1859. For the 51.9 per cent who had a supplementary income, the 
median amount was $380. Her total income was $2600. She spent 
$1881, of which $607 or 32.3 per cent.was for food; $299 or 15.9 
per cent was for clothing; and $339 or 18.0 per cent was for shelter. 








(4) The typical elementary teacher was a single woman who re- 
ceived an annual salary of $1600, and her “take-home pay” was 
$1389. For the 35.5 per cent who had a supplementary income, the 
median amount was $333. Her total income was $1847. She spent 
$1509, of which $482 or 31.9 per cent was for food; $254 or 16.8 
per cent was for clothing; and $280 or 18.6 per cent was for shelter. 

























(5) The typical rural teacher was a single woman who received 
an annual salary of $1249, and her “take-home pay” was $1061. For 
the 27.3 per cent who had a supplementary income, the median amount 
was $250. Her total income was $1318. She spent $1051, of which 
$378 or 36.0 per cent was for food; $200 or 19.0 per cent was for 
clothing; and $175 or 16.7 per cent was for shelter. 


(6) The annual salaries of the teachers in Missouri have ap- 
proximately doubled in all types of educational services since 1930- 
31, except for those of the high school teacher and the elementary 
principal whose salaries have not quite doubled. 


(7) The mean annual expenditure for food in 1947-48 was double 
the mean annual expenditure for food in 1930-31. However, the per- 
centage of total income spent for food remained approximately the 
same. 


(8) The superintendents on the average were better off financially 
in 1947-48 than they were during the period 1935-39. 


(9) The high school teachers, the elementary teachers and the 
rural teachers were on the average worse Off financially in 1947-48 
than over the period 1935-39. 
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Recommendations: 
(1) That Missouri by legislation and financial aid if necessary 


establish a statewide minimum salary schedule. Furthermore, the 
minimum salary should be tentatively established at a figure com- 
mensurate with the financial needs of the teachers of the state. 


(2) That the General Assembly of Missouri should direct the 
State Department of Education to study the need for adjustment of 
teachers’ salaries with regard to the cost of living and that the 
General Assembly should provide the financial aid necessary to 
enable boards of education to make such adjustments. 


+B. 


THE RELATIONSHIP OF CAPITAL EXPENDITURE 
TO LABOR PRODUCTIVITY AS SHOWN BY A STUDY 
OF SELECTED INDUSTRIES 
1919-1939 


(Publication No. 1357)* 


Daniel B. Suits, Ph.D. 
University of Michigan, 1949 


The purpose of this study is to measure the rates of increase 
in labor productivity in selected industries and to relate these rates 
of increase to expenditures made by the industries for plant and 
equipment. The importance of the relationship arises from the fact 
that a) average productivity is the best measure of potential eco- 
nomic welfare, and b) the rate at which capital expenditure must 
grow to maintain a stable level of employment depends upon the ef- 
fectiveness of expenditure in raising productivity. 

In Part I of the study, annual productivity indexes and capital 
expenditure estimates are presented. Two measures of labor pro- 
ductivity are used: 1) indexes of real output per man-hour, and 2) 
indexes of value added per man-hour. Linear trends fitted to these 
indexes provide measures of annual rates of increase in productivity. 
The effectiveness of capital expenditure for each industry is then 
measured as the ratio of trend slope to average capital expenditure 
per man per year. Wide variation is evident among the industries 
studied, the range of capital expenditure effectiveness extending 
from .001 to .1 index points per dollar per man-year. Within most 
individual industries capital expediture had a lower effectiveness 
during 1919-1929 than during 1929-1939. The rise in effectiveness 
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during the latter period appears to have been associated with the 
depression behavior of the industries, and especially with the shift 
of expenditure from basic capacity equipment to auxiliary cost sav- 
ing devices. 

In Part II of the study, the relationship of capital expenditure 
to the behavior of input-output functions is examined. Input-output 
functions relate the man-hours employed by an industry to the re- 
sulting output. They differ from production functions in that, unlike 
the latter, they depend in part upon the market behavior of the firms 
in the industry. Several statistical input-output functions are com- 
puted from monthly data for each of four industries. The results 
indicate that during 1919-1929 the functions shifted toward higher 
productivity at high levels of output. During 1929-1939 the functions 
shifted to yield higher productivity at low levels of output. These 
shifts were reflections of changes in the nature of capital expendi- 
ture and provide further evidence of an upward shift in capital ex- 
penditure effectiveness during 1929-1939. 

Two general conclusions can be drawn from the study. 1) The 
magnitudes of capital expenditure effectiveness shown indicate that 
stability of employment in the economy during the period 1919-1939 
would have required capital expenditure to increase at a compound 
rate of between three and five percent per annum. 2) The upward 


shift in capital expenditure effectiveness after 1929 was a compli- 
cating factor in the recovery from depression. 
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THE ORGANIZATION AND ADMINISTRATION 
OF RADIO STATIONS OWNED AND OPERATED 
BY EDUCATIONAL INSTITUTIONS 


(Publication No. 1360)* 


G. Hale Aarnes, Ed.D. 
University of Missouri, 1949 


Major Adviser: 
A. G. Capps 


Purpose: 

First, to survey certain phases of the organization and adminis- 
tration of educational radio stations. Second, asa result of the sur- | 
vey, to supply information concerning the administration of educationa] 
radio stations which has not previously been available. 


Method of Research: 

The normative-survey method has been used in this study. An 
Information Blank was constructed and sent to the general managers 
of the radio stations which are owned and operated by educational 
institutions. Replies were received from thirty-six institutions, or 
seventy-two per cent of those owning and operating radio stations. 
The significant findings are summarized below. 


Summary: 
(1) The administrators heading radio stations were given six- 
teen different administrative titles. 


(2) The six numerically most significant objectives of radio 
stations were to provide: (1) classroom education; (2) information 
and public service; (3) a public relations function; (4) non-credit 
adult education; (5) opportunities for cultural satisfaction; and (6) 
training for students in radio production techniques. 






(3) The reporting institutions were operating twenty-one FM 
stations, twenty AM stations, and one experimental television station. 







(4) The forty-one stations, in regular operation, were on the 
air for a total of 2,052.5 hours a week, averaging 50.1 hours per 
station, per week. 
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(5) The total station income reported by twenty-seven 
institutions was $1,431,289, averaging $53,011 per institution. 


(6) Twenty institutions reported their classified expenditures. 
The total amount was $586,321, averaging $29,311 per station. 


(7) Twenty-five institutions reported no remuneration for 
faculty participation in radio station programming. 


(8) The administration of programming was carried on in 
twenty-seven different patterns. 


(9) The specific control of the content of programs was ad- 
ministered in twenty-two different patterns. 


(10) Stations placed major emphasis on the following types of 
programs: (1) classical music; (2) popular music; (3) news; (4) 
broadcasts for the classroom; and (5) agriculture. 


(11) Stations placed major emphasis on educational programs 
in the following areas: (1) adult general education; (2) elementary 
school; (3) junior high school; (4) senior high school; and (5) 
extension. 


(12) The general managers of radio stations valued more highly 
specialized radio training and experience than formal academic 
training in their prospective employees. 


(13) Thirty-four institutions were carrying on audience pro- 
motion activities. 


(14) Twenty-seven institutions reported making use of audience 
measurement devices. — 


(15) Twenty-two institutions reported measuring the sizes of 
their listening audiences. 


Recommendations: 
(1) The radio station should be an independent unit in the 


institution. 


(2) The general manager of the radio station should be di- 
rectly responsible to the chief administrator of the institution. 


(3) The general manager should be given a full-time assignment. 


(4) A major objective of the radio station should be that of pro- 
viding training for students who wish to enter radio as a vocation. 


(5) The educational radio station should maintain a broadcast- 
ing schedule of at least twelve hours of broadcasting for seven days 


each week. 
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(6) Therefore, the educational radio station should be given a 
minimum budget of $50,060 a year. 


(7) Faculty members participating in the programming should 
be given adjustments in their teaching or staff assignments. 


(8) The employees of radio stations should be required to have 
graduate training in their specialized field in addition to their 
specialized radio training and experience. 


(9) The employees of radio stations should be protected by the 
Same personnal policies that apply to the regular faculty members. 


. (10) The promotion and audience measurement policies and ac- 
tivities of the radio station should be under the control of the general 
manager. 


(11) The radio station should increase its audience promotion and 
measurement activities. 


(12) The general manager should have the assistance of advisory 
committees selected from the faculty and the radio industry. 


EVOLVING CONCEPTS OF INDUSTRIAL EDUCATION 
IN THE THINKING OF ORGANIZED INDUSTRIAL 
MANAGEMENT 


(Publication No. 1458)* 


Athol Romayne Baily, Ed.D. 
University of Missouri, 1949 


Major Advisor: 
Dr. H. H. London 


Purpose of Study: 
To trace the evolution of the concept of industrial education in 


the thinking of selected industrial employer associations from 1880 


to 1949 and to suggest implications for those operating programs of 
industrial education. 


Research Technique: 
A study was made of the Proceedings of Annual Conventions and 


official journals of the National Association of Manufacturers; 
National Metal Trades Association; United Typothetae of America; 
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National Association of Builders of the United States of America 
and the Associated General Contractors of America. 





Summary: 

1. Historically, the employer has been responsible for training 
of industrial workers. The schools, until recently, confined their 
efforts to cultural and academic training for those who were to enter 
the professions but assumed no responsibility for the training of 
those employed in occupations of non-professional grade. 









2. The basic idea underlying management’s interest in industrial 
education is an economic one. Management is interested in having 
a large supply of trained workers. To this end, management insists 
that training programs operated by the public schools be open to all 
who can profit by the training. 








3. Management encouraged and supported other educational 
ventures designed to train workers for industry, including manual 
training, trade schools, corporation schools, continuation schools, 
cooperative programs, vestibule schools, apprenticeship, foreman 
training and the Training-Within-Industry. 







4. Management has consistently supported industrial education 
for upgrading workers already employed, but has not insisted that 
this instruction be supplementary to their daily employment. 






o. According to management, the secondary schools should pro- 
vide for future workers a broad, basic, fundamental and well rounded 
education, and an effective guidance program. 






6. Management emphasizes that educational programs should 
stress the “American heritage of freedom,” the free enterprise 
system, an understanding of human relations, the development of 
attitudes and ideals for desirable social living and the responsi- 
bilities of a citizen in a democracy. 





7. Management accepts the responsibility of providing the 
highly specialized training required of workers, in the belief that 
this phase can best be done on the job. 


8. Management, although giving perfunctory approval to 
“proper” types of industrial education at all times, really becomes 
interested when there is a manpower shortage. When the urgency 
ends, management’s interest in industrial education can be ex- 


pected to subside. 


9. Realizing the lack of instructional materials for use in the 
schools and for employees who wished to acquire additional infor- 
mation, management groups have prepared and published many 
volumes of instruction material. 
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10. Management, much earlier than labor, took an active part 
in the National Movement for Vocational Education. 


11. Management’s original opposition to labor’s participation 
in industrial education was due to the fact that it wanted to control 
the training and the supply of workers. This attitude, however, has 
changed and management now holds that a sound program of in- 
dustrial education can be carried on only when a cooperative work- 
ing relationship is maintained among management, labor and the 


educator. 


Implications: 

» society expects the school to provide general education and to 
assist in the vocational training of workers. It is important, there- 
fore, for the educator, operating programs of industrial education, 
to know that management and labor have conflicting interests con- 
cerning labor supply and demand, and that both parties profit from 
the proper type and amount of training. He should understand how 
the various programs of industrial education affect the supply and 
demand of labor. He should be ready and willing to cooperate with 
both groups to promote and administer a sound program of industrial 
education. He should keep management and labor informed of the 
needs and objectives of the schools if he desires their support. 


THOMAS HENRY HUXLEY AND HIS RELATION 
TO THE RECOGNITION OF SCIENCE IN ENGLISH EDUCATION 


(Publication No. 1295)* 


James Alexander Boyer, Ed.D. 
University of Michigan, 1949 


This study discusses the efforts of Thomas Henry Huxley (1825- 
1895) in the interest of science education in England during the latter 
half of the nineteenth century. After discussing the apathy of the Eng- 
lish towards instruction in science, it describes Huxley’s efforts to 
secure for this neglected subject a larger place in the curricula of 
the schools, and to make clear to the general public the importance 
of scientific study in the everyday life of the English people. It ex- 
amines Huxley’s lectures to the workingman and his efforts to have 
the museum utilized more as an educational medium. Further, this 
study emphasizes Huxley’s advocacy of the combination of the lecture, 
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the laboratory, and the examination as an effective method of instruc- 
tion in the field of science; it records his service in initiating a 
teacher-training program for science instructors and working for 
its expansion. And it points out Huxley’s contribution as an author 
of science textbooks, his fight to secure for science parity with the 
established subjects in the curriculum, and his endeavors in behalf 
of technical education. 

A careful examination was made of the following: Huxley’s Life 
and Letters, Essays, testimony before commissions of inquiry, his 
editorials and letters in The Times (London), and biographies; the 
reports and minutes of various committees and commissions; con- 
temporary periodicals and those of a later date; and histories of 
English literature and of English education. These materials yielded, 
for the most part, the information that was then analyzed and in- 
terpreted in this study. Biographies of some of Huxley’s contempo- 
raries also proved quite helpful and informative. 

Huxley’s efforts were fruitful. By the end of the nineteenth 
century science had won long-sought recognition; the state had as- 
sumed a greater part of the financial responsibility for science in- 
struction; normal schools and other training centers for science 
teachers had been established; and science was slowly but surely 
becoming recognized as being part and parcel of everyday life. 

The great movement for the recognition of science education 
in England during the latter part of the nineteenth century received 
much of its impetus from Huxley. In an effective manner he made 
clear the role of science in the pageant of progress. Aided by 
Huxley's constant campaigning in its behalf, science forged to the 
front. It was granted equal status with other subjects in the cur- 
riculum, methods of instruction in science were improved and the 
acquisition of scientific knowledge was made desirable and convenient 
for layman and student alike. 
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THE ORGANIZATION AND ADMINISTRATION 
OF COLLEGE AND UNIVERSITY RADIO PROGRAMMING 


(Publication No. 1460)* 










Kenneth Alexander Christiansen, Ed.D. 
University of Missouri, 1949 






Major Adviser: 
A. G. Capps 


Purpose: 
First, to survey the organizational and administrative patterns 
which govern the broadcasting activities of four-year degree-granting 
colleges and universities. Second, as a result of the survey, to supply 
information concerning the organization and administration of this 
programming which has not previously been available. 


Method of Research: 
The normative-survey method has been used in this study. A 
post card Information Blank was used to secure the names of the pro- 
gram director in those institutions carrying on broadcasting activities. 

An Information Blank was constructed and sent to the individual re- 
sponsible for the programming. Replies were received from 280 col- 
leges and universities. A summary of the more significant findings 
are given below. 



































Summary: 

(1) In each five year period since 1915, except for the period 
between 1925 and 1929 there has been an increase in the number of 
educational institutions which have begun radio programming activities. 
The greatest increase has come during the years 1945 through 1948. 


(2) Eighty-seven institutions owned and operated their own radio 
station outlets; 226 were using commercial station outlets. 


(3) One hundred forty-two institutions originated programs from 
studio facilities located on the campus. 


(4) Two hundred twenty-nine colleges and universities were pro- 
gramming a total of 10,370 quarter-hours each week. 


(5) Popular music, classical music, and news programs accounted 
for the greatest amount of time on the air. 
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(6) Public service and culture, entertainment, and promotion 
were the purposes named most frequently as those which motivated 


radio programming activities. 


(7) In the majority of cases individuals or departments re- 
sponsible for the broadcast were charged with the responsibility of 
writing the continuity for the programs. 


(8) Thirty-six institutions subscribed to press-wire services; 
thirty-four used transcription library services. 


(9) Eighty-seven institutions reported a total of 578 quarter- 
hours devoted each week to adult education programming; the ad- 
ministration of that programming was carried on in twenty-one 
different patterns. 


(10) The administration of radio programming was carried on in 
twenty-seven different patterns. 


(11) Twelve factors accounted for the selection of programs to 
be broadcast. 


(12) Specific control of program changes was administered in 
seventeen different patterns. 


(13) Radio programming expenditures reported by ninety-two 
institutions totalled $1,027,222. 


(14) Approximately 80 per cent of the personnel used in radio 
programming were unpaid for their Services. ~ 


Recommendations: 
(1) Educational institutions should carefully define the purposes 


of their programming activities on the basis of their creative and 
financial resources. 


(2) In those institutions which depend upon commercial station 
outlets, radio programming should be administered by a radio pro- 
gram director responsible directly to the chief administrator of the 


institution. 


(3) The program director should have the assistance of a pro- 
gram advisory board of faculty members. 


(4) The primary purposes and the scale of the broadcasting 
activities should determine budget allotments for programming 


purposes. 


(5) Faculty members participating in the programming should 
be given adjustments in their teaching or staff assignments. 


(6) Colleges and universities should prepare and broadcast a 
greater number of adult education programs. 
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(7) Increased attention should be paid to the possibilities of 
offering more college credit courses by radio. 




























(8) Increased attention should be paid to the matter of audience 
measurement as a yardstick to determine radio programming effec- 
tiveness. 






(9) A radio program exchange should be organized to facilitate 
the exchange of radio programs of high merit produced by educationa] 
institutions. 


(10) Educational institutions not now using commercial station 
Outlets should investigate the possibility of the use of such facilities. 


DEVELOPMENT OF THE MISSOURI ELEMENTARY 
SCHOOL CURRICULUM, 1820-1948 


(Publication No. 1461)* 


David James Cockrill, Ed.D. 
University of Missouri, 1949 


Major Adviser: 
C.A. Phillips 


- Purpose:: 

To summarize briefly by historical method in documentary form 
the evolution of the curriculum of the state supported elementary 
schools of Missouri exclusive of the independent city school systems 
and private schools of the state. 


Method of Research: 

The Missouri Reports of the Public Schools, State Courses of 
Study, the Constitutions of the State of Missouri, the Laws of Mis- 
souri and various other pertinent data were studied. 


Summary and Conclusions: 
1. The Constitutions of the State of Missouri have affected the 
curriculum only indirectly. 


2. In the past the General Assembly has helped to form the 
curriculum by stating the subjects over which the candidates for 
teachers certificates must be examined. 
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3. The General Assembly has also passed special acts re- 
quiring that certain subjects be taught. The administration of these 
added subjects has usually been put into the hands of the chief edu- 
cational administrative officer of the state. 


4. Missouri has had a state officer in charge of the school 
system since 1839 with the exception of the Civil War years. 


». The first course of study for elementary schools was 
issued from the office of the State Superintendent in 1855 by Davis. 
It was an attempt to unify the curriculum of the schools of the state. 


6. In 1899 Superintendent Carrington issued a course of study 
which was used as the basis of the elementary school curriculum 
through various revisions until 1927. 


7. Since 1927 scientific principles have been used to a great 
extent in building the curriculum, as shown by the state courses 
of study since that year. 


8. The curriculum of Missouri’s elementary schools has been 
affected to a greater or lesser extent by the reports of national or- 
ganizations and committees of an educational nature, the State 
Teachers Association, school surveys, the teacher training insti- 
tutions of the state and the reflection of the social, political and 
economic aspects of the times. 


9. The development of Missouri’s elementary school curricu- 
lum has generally followed the national trends. 


10. The most recent general trend in the development of Mis- 
souri’s elementary school curriculum is the emphasis of the social 
aspects and usefulness of the subjects taught. 
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COMPARATIVE ANALYSES OF A TEST BATTERY USED 
FOR THE PREDICTION OF SCHOLASTIC SUCCESS 
AT THE UNIVERSITY OF MISSOURI 


(Publication No. 1367)* 


Lawrence Davis Edmonson, Ed.D. 
University of Missouri, 1949 


Major Advisor: 
P. C. Polmantier 


ee 


Purpose: 
To present comparative analyses of a test battery used for 
predicting scholastic success of candidates for admission to the 


University of Missouri whose previous academic attainments 
were low. 


Method of Research: 
The performance on the Probable Success Battery of one- 


hundred candidates for admission to the University were selected 
for study. The multiple regression technique was applied to the 


sixty-nine candidates who established credit at the University to 
determine the combined prognostic efficiency of the tests. A 
method suggested by Kelley was applied to the one-hundred candi- 
dates who completed all tests to determine the overlap of the 
tests since they were to be used in combination. 


Summary: 
(1) All tests in the Probable Success Battery were found to be 


reliable for the group studied. The part scores for the Michigan 
Vocabulary Profile Test were found to be too unreliable to warrant 
individual consideration and the total score for the first six parts 


was used as a Single predictive item. 


(2) The tests in the Probable Success Battery were found to be 
relatively valid for the group studied. 


(3) While these candidates for admission were homogeneous 
with respect to the poor quality of their previous scholastic attain- 
ments, they were found to be heterogeneous with respect to their 
performances on the tests in the Probable Success Battery. 
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(4) The analysis of the battery by the multiple regression tech- 
nique indicated only the Iowa Mathematics Aptitude Test and the 
Michigan Vocabulary Profile Test made statistically significant 
contributions in accounting for the criterion of first semester scho- 
lastic average. Thus, the Otis Self-Administering Test of Mental 
Ability, the Iowa English Aptitude Test and The Nelson-Denny Read- 
ing Test should be eliminated from the battery. However, there 
was very little difference between the levels of significance of the 
beta coefficients for the reading and vocabulary tests. 











(5) The multiple correlation coefficient based upon all five 
tests was .621 while using only the two tests which made significant 
contribution, it was .606. Therefore, the prognostic efficiency of 
the battery was not appreciably effected by dropping three tests. 







(6) The Kelley Method, which does not require a criterion, was 
applied for the second analysis, and the findings were similar to 
those resulting from the application of the multiple regression tech- 
nique. The Iowa Mathematics Aptitude Test was the best differential 
measure while there was little difference between the usefulness of 
the Michigan Vocabulary Profile Test and The Nelson-Denny Read- 
ing Test since these two overlapped to a great extent in that which 
they measured. 











(7) A Kelley Index of .35 was observed to be desired for good 
differential power where tests were to be used in combination in the 
present investigation. 






















Recommendations: 
(1) The Kelley Method should be used for the selection of tests 


for use in combination only in the initial phases until a criterion is 
available when the more precise multiple regression technique may 
be applied. 


(2) The Iowa Mathematics Aptitude Test and the Michigan Vo- 
cabulary Profile Test (total of the first six parts) should be retained 
in the Probable Success Battery for predicting the academic success 
for candidates for admission at the University of Missouri of low 


scholastic background. 


(3) ‘In using the proposed two-test battery, the following pre- 
diction equation may be applied until further test data are obtained 
making reevaluation possible: 


Xo = 1.211X]1 + 1.169X9 + 88.064 
where Xo = the scholastic Index for the first semester. 


X 1 = the total raw score on the Iowa Mathematics Aptitude 
Test. 
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X2 = the total raw score of the first six parts of the 
Michigan Vocabulary Profile Test. 

The standard error of the estimated scholastic average 

was tf 95.522. 


OPERATION SHEETS VERSUS PROCESS MODELS 
IN SHOP TEACHING: AN EXPERIMENTAL COMPARISON 


(Publication No. 1368)* 


Ewell Weldon Fowler, Ed.D. 
University of Missouri, 1949 


The purpose of this study was to ascertain the relative effective- 
ness of operation sheets and process models in teaching bench wood- 
work on the college level. It was assumed that if one of these devices 
was superior to the other for teaching purposes, it must be superior 
in terms of effort involved in its use and the results obtained there- 
from, and that these could be measured. 

In attacking this problem the writer sought: 

A. To prepare two sets of job assignments for bench woodwork 
which were identical in all respects except that one set was Keyed 
to operation sheets and the other set was keyed to process models 


for reference purposes. 


B. To select typical college teaching situations and to try out 
the job assignments experimentally under controlled conditions. 


C. To measure certain outcomes on the basis of which to com- 
pare the relative effectiveness of the operation sheets and the 
process models as teaching devices. 


D. To point out implications of the findings for use of the two 
devices in shop teaching. 


The study was limited to ninety students in five sections of 
bench woodwork, meeting 400 minutes per week for a term of 
twelve weeks at Eastern Illinois State College. 

The students were divided into two groups which were equated 
statistically on the basis of scores from one teacher-made test and 
three standardized tests. 

An attempt was made to keep constant, or under control, all 
operating factors except that of reference following the steps of 
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procedure in the job assignments. Group I worked from job assign- 
ments keyed to operation sheets found in the books, Hjorth, Basic 
Woodworking Processes, Tustison and Brown, Instructional Units 
in Hand Woodwork, while Group IT worked from job assignments 
keyed to three dimensional process models showing in sequencial 
order the operations involved in constructing the projects. 

In teaching the classes the experimenter explained carefully 
the use and importance of the reference materials. Students in 
Group I referred to the books listed above for information needed 
to perform the operations in constructing the projects while students 
in Group II referred to the process models for this information. 

A carefully planned checking and evaluating program was con- 
ducted to compare the effectiveness of the teaching devices in ques- 
tion. Special statistical procedures were employed to predict in- 
formational achievement, quality of work done, and skill index 
scores. On the bases of the predicted and actual scores made by 
the students, and other factors considered, the following conclusions 
were reached: Concerning acquiring of information, the operation 
Sheets were superior to the process models. The operation sheets 
were Slightly superior to the process models in regard to quality 
of work. From the standpoint of time required for project con- 
struction, the operation sheets and process models were about 
equally effective. The operation sheets were superior to the 
process models in regard to acquiring skill in laboratory work. 
Concerning errors made in project construction, the operation 
Sheets and process models were about equally effective. The 
operation sheets and process models were about equally effective 
in regard to economy of.materials used in project construction. In 
regard to effort required on the part of the instructor, the operation 
Sheets were definitely superior to the process models as used in 
this study. 
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THE EDUCATIONAL PHILOSOPHY 
OF THE GREAT BOOKS PROGRAM 


(Publication No. 1369)* 


Kenneth Harvey Hansen, Ph.D. 
University of Missouri, 1949 


The Great Books Program is an educational device which puts 
primary emphasis on the study of a prescribed list of the classics 
of the Western world. It may manifest itself as an all-inclusive 
program of liberal education, as a required course in prescriptive 
reading of the Great Books, or as a voluntary program of Great 
Books reading for adults. Because the program has had widespread 
educational influence, because it has engendered much debate and 
(according to its proponents) resulted in much misunderstanding, 
and because it has, to date, received no comprehensive treatment, 
the present study presents an expository analysis of the underlying 
educational philosophy of the program. The philosophy of the Great 
Books program is presented (largely in the words of its proponents) 
as revealed in the available documentary material; it is analyzed 
into its component parts; and ‘Significant Criticisms of the program 
are noted. 

The program is found to be rooted in the Platonic-Aristotelian- 
Thomistic tradition of Humanistic liberal education. It has de- 
veloped largely at Columbia University, the University of Chicago, 
St. John’s College, and through the Great Books Foundation, but it 
has spread to many other colleges and independent educational 
agencies, such as public libraries. Its chief leaders and proponents 
have been John Erskine, Robert Hutchins, Stringfellow Barr, Scott 
Buchanan, Mortimer Adler, Mark Van Doren, Alexander Meiklejohn, 
and Norman Foerster. Although these leaders have been closely 
interrelated in their educational experience and thinking, no cate- 
gorical philosophical label can be accurately applied to them as a 
group. 

The aims of the program may be expressed negatively in terms 
of opposition (a) to the elective system, (b) to anti-intellectualism 
in all its forms (materialism, vocationalism, professionalism, and 
specialization) and (c) to philosophic naturalism. Its positive aims 
are the achievement of educational unity through prescriptive reading, 
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adherence to the ideal of pure intellectualism, and promulgation of 
an evangelistic supernaturalism. 

Philosophically, the Great Books program has often been identi- 
fied with (and is closely related to) traditional Scholasticism, with a 
metaphysics that is absolutistic, dualistic, and authoritarian, an 
epistemology that is both rationalistic and mystical, and a method- 
ology that utilizes deductive-syllogistic reasoning, dialectics, and 
disputation. The texts of the Great Books themselves are empha- 
sized to the exclusion of great concern with either students or 
teachers; hence, critics charge the program with bookishness and 
empty verbalism. 

The educational psychology of the program stems from its 
philosophical principles. Accepting a mind-essence theory, the 
program employs the concepts of mind-body dualism, faculty psy- 
chology, formal discipline, transfer of training; there is an at- 
tendant denial of the educational importance of interests and of 
individual differences. 

The philosophy of curriculum-content of the Great Books pro- 
gram is revealed in the complete identification of the whole cur- 
riculum with the books themselves, and in the utilization of a 
relatively inflexible list of books, most of which are old, which 
are (as an ideal) studied in their entirety, and which include no 
textbooks or secondary sources, The criteria of selection are 
those which endorse and ratify this prescribed list of books.°" ~ 
Critics maintain, with much apparent justification, that the Great 
Books curriculum-content minimizes the present and is aloof from 
social affairs; that it neglects modern science, aesthetic consider- 
ations, cultures other than our own, and valuable secondary sources; 
and that it minimizes the necessity for positive action on the part 
of the student. 

The importance of the program in American higher education 
depends on the degree to which it is accepted by American educators. 
Wholehearted acceptance and complete espousal of the Great Books 
program has the implication of committing the educator to the meta- 
physical, epistemological, methodological, psychological, and cur- 
ricular theories and practices of the program. 
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THE DEVELOPMENT OF SECONDARY EDUCATION 
IN DELAWARE 


(Publication No. 1456)* 


Margaret L. Kane, Ph.D. 
University of Pennsylvania, 1947 


No previous studies of education in Delaware have described 
exclusively the development of secondary education in this State. 

The History of Education in Delaware by Dr. Lynam P. Powell pre- 
sents much material on secondary education before 1893 when his 
work was published. The History of the Public School System in 
Delaware by Stephen B. Weeks, 1917, also includes certain con- 
tributions made by individual schoolmasters, church groups, and 
private institutions. No subsequent studies have done more than 
discuss certain phases of Delaware’s secondary school develop- 
ment; therefore, the purpose of this study is to present the first 
description of the development of secondary education in Delaware. 

In the plan of the study the history of secondary education in 
Delaware is conveniently considered according to the three princi- 
pal phases of its development: The first of these phases had for 
its characteristic type of secondary school, during the latter part 
of the Colonial Period, the Academy. The second period may be 
taken as extending from after the Revolutionary War to the Civil 
War; the characteristic secondary school of this period was also 
the Academy. The third period, therefore, is in an especial sense, 
the age of the public High School, beginning in Delaware in the third 
decade of the nineteenth century, establishing itself in the last quarter 
of that century, and continuing until the present time. Paralleling 
these two types of institutions in the nineteenth century was the 
Unincorporated School. 

There is no attempt made in the study to define the term, second- 
ary education. That the term means more than grades nine to twelve 
is the assumption of the Commission on the Reorganization of Second- 
ary Education of the National Education Association and that followed 
by prominent writers on secondary education since. American second- 
ary education is portrayed as “the expanding effort of a democratic 
society to meet the educational needs of all its youth.”! The term has 
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a certain local significance and a purpose peculiar to its own locale. 

It is, perhaps, sufficient for our purpose to define secondary education 
roughly as “education of a higher stage than that of the elementary 
school and lower than that of institutions authorized to give academic 
degrees. This definition gives no clean-cut boundaries; but histori- 
cally the limits of secondary education are shadowy and variable.” 2 

In the Colonial Period pupils often entered the secondary school much 
earlier than is now customary. In the nineteenth century, pupils were 
entering college ata much earlier age. The scope of secondary edu- 
cation is equally indefinite and can be based for our purpose upon 

the studies pursued, which would include the classic languages, algebra, 
geometry, the natural sciences, the history of other countries ¢ as well 
as our own, and certain other subjects. 

The material for this study has been secured from a wide field 
of literature, and pertains, as far as possible to Delaware from its 
earliest beginnings. Histories of the State, collections and publi- 
cations of the historical societies of Delaware, of Maryland, and of 
Pennsylvania, church histories, and histories of religious orders, 
reports of the state, county, and city superintendents and those of 
the commissianers of the United States were used. From the begin- 
ning of the research, an effort was made to procure original records 
of secondary institutions. Besides these and the sources already 
montioned, such other materials as legal documents, county records, 
catalogues, and newspapers have been carefully consulted. The news- 
papers furnished the announcements of many schools, other records 
of which could not be located. These sources, together with second- 
ary material as was available in libraries, have provided the basis 
for this study. 

The data presented i in this study describe to a very limited ex- 
tent the establishment of the institution, the nature of the pupil popu- 
lation, the objectives of the program, and such other related aspects 
as help to clarify the character of those institutions which contributed 
to the growth and the development of secondary education in Delaware. 





2 —. E. Brown, The Making of Our Middle Schools, 1-2. 
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AN EXPERIENCE CURRICULUM IN THE FIRST GRADE 
WITH EMPHASIS ON SOCIAL PROGRESS 


(Publication No. 1470)* 


Merle B. Karnes, Ed.D. 
University of Missouri, 1949 


The purpose of this study is to determine the effect of certain 
experiences upon the educational and social development of pupils 
in the first grade. It is concerned with the following questions: 

(1) To what extent do certain selected experiences affect the be- 
havior of first grade children in social situations? (2) To what 
extent do certain selected experiences affect the educational 
development of first grade children? (3) What is the relationship 
between the social development of first grade children and their 
acquisition of fundamental skills and knowledges as they participate 
in activities selected to emphasize social development? Secondarily, 
it should establish a pattern for futhering and evaluating social pro- 
gress which may be of value to teachers in the primary grades. 

This is an experimental research using the one group method. 
The basis chosen for appraising growth is comparison of the results 
of tests and rating devices administered to the group with established 
norms. The one exception is the use of sociometrics. In this in- 
stance, an examination of the number of mutual relationships and 
isolates is used as a basis for determining growth in social compe- 
tency. A standardized reading readiness test was given at the be- 
ginning of the year and a standardized reading test at the close of 
the year. The children were given a personality test at the begin- 
ning of the study and again at its completion. A standardized 
behavior rating device was used by the teacher twice during the 
year, first in the beginning of the study and again at the end. Anec- 
dotal records were kept on each child and these were used as a 
basis for rating the behavior of each child. A group intelligence 
test was administered at the first of the year. A log of experiences 
was kept during the entire study. Eight units of work in the social 
studies were the basis for these experiences. 

The group is slightly above average in intelligence. They ex- 
ceeded their grade expectancy in reading. Gains in total adjustment 
and behavior are significant. Sociometric technique indicates that 
group relationships are better at the close of the study than in the 
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beginning. There were the same number of isolates at the com- 
pletion of the study as in the beginning. The isolates were not the 
same children. There is a significant positive relationship be- 
tween reading achievement and behavior, as well as between mental . 
age and behavior. There appears to be no significant difference 
between rates at which slow and fast learners eliminated behavior 
problems. There seems to be a close relationship between teacher’s 
ratings based on observations of the extent to which pupils are free 
of behavior problems and pupils’ choices of individuals with whom 
they desire to participate in various activities. There appears to 

be a negative relationship between reading achievement and total 
number of times individuals were chosen when the sociometric 
technique was used. There is a significant positive relationship 
between social acceptability and mental age, but no apparent re- 
lationship between social acceptability and total adjustment. 

The following conclusions seem justified: (1) First grade 
children can engage in experiences selected to emphasize social 
progress and at the same time learn to read on a level equal to or 
above their grade expectancy. (2) Growth in social adjustment 
can result from participation in experiences selected specifically 
to bring about social progress. (3) Significant changes in behavior 
can be brought about through participation in selected experiences 
chosen to promote social growth. (4) The sociometric technique 
is of little value as a procedure for measuring growth in social © 
adjustment, though a very useful method of identifying children 
who are being rejected by the group. 


A STUDY OF SIX-DIRECTOR SCHOOL DISTRICTS 
NOT MAINTAINING HIGH SCHOOLS IN MISSOURI 


(Publication No. 1472)* 
Roy Finis Litle, Ed.D. 
University of Missouri, 1949 
Major Adviser: 


A. G. Capps 


Purpose: 
To reveal some significant facts relevant to the development 
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and to the existing educational conditions in six director districts 
not maintaining high schools in Missouri. 


Method of Research: 
Data were obtained chiefly from the reports of these school 
districts on file in the offices of the State Department of Education. 

Other data were obtained from Missouri Laws and from Reports 
of the Public Schools of the State of Missouri. Several letters were 
sent to county superintendents. 














Summary: 

(1) The laws of Missouri have provided a governing body of 
six members for two types of districts: city, town, and village 
school districts and the consolidated school districts. 














(2) Consolidated school districts were formed to organize 
high schools and to receive financial advantages from the state 
distributive school fund. 


(3) Consolidation of school districts virtually ceased following 
the enactment of the 1931 school law. 


(4) There was a gradual decline of high schools after 1931, 
which became marked by 1943. All high schools had been discon- 
tinued in these 214 districts by 1947. 


(5) The typical teacher had approximately two years college 
training and ten years total teaching experience. County teaching 
certificates were held by 49.1 per cent of the teachers. The aver- 
age annual salary was $1,519. Teachers in districts with 8 or 
more teaching units were better trained and received higher 
salaries than teachers in districts with less than 8 teaching units. 








(6) The typical district had 63.3 pupils in average daily at- 
tendance and 23.3 pupils per teacher. Pupils attended school 82.0 
per cent of the days they were enrolled. Resident pupils composed 
92.4 per cent of the total number of pupils enrolled. The districts 
with 8 or more teaching units had a higher number of pupils per 
teacher than schools with less than 8 teaching units. 










(7) The local sources provided 55.8 per cent of the total 
receipts of the typical districts. The state contributed 33.0 per 
cent and 11.2 per cent of the total receipts came from county and 
township sources. The average tax rate was 1lllcents. Districts 
with 8 or more teaching units had a higher tax rate and received 
a larger per cent of total receipts from local sources than the 
districts with less than 8 teaching units. 


(8) The typical district had $7,535 assessed valuation back 
of each pupil in attendance. The free bonding capacity was $6.625 
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per district. The average district valued buildings and sites at 
$19,734. 


(9) The typical district had a total per pupil cost of $181. 
Current costs per pupil were $148 compared with $23 for capital 
outlay and $10 for debt service. 


Recommendations: 

(1) That uniform reporting procedures be followed by all six 
director districts in reporting school data to the State Department 
of Education. A Department of Auditing should be established in 
the Division of Public Schools. 


(2) That legislation be enacted providing for a minimum salary 
for teachers based on professional standards. Also, that teachers 
be certified only by the state and the state schools. The bacca- 
laureate degree should become the minimum requirement for certi- 
fication of teachers as soon as practicable. 


(3) That the elementary school attendance area should be 
large enough to provide a minimum of one teacher to the grade and 
approximately 30 pupils per teacher. All high school pupils should 
be residents of an administrative area that maintains a high school. 
The administrative areas should have financial resources necessary 
to provide an adequate program without excessive tax rates. 


-_ ee we 


A TECHNIQUE FOR DETERMINING MATURITY 
OF ELEMENTARY-SCHOOL CHILDREN IN NATURAL SCIENCE 


(Publication No. 1372)* 


Clifford G. McCollum, Ed.D. 
University of Missouri, 1949 


Purpose: | 


To locate some evidences of the changing maturity of elementary- 
school children in natural science. 


Method of Research: 

Analysis of the responses of 324 children to 122 questions and 
items of a specially constructed interview schedule. The schedule 
involved the use of a kit of materials including pictures and simple 
Science objects. The interviews were conducted on an individual 
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basis in a uniform manner throughout the group. The analysis 
was directed toward determining differences in frequencies of 
responses at different grade levels and toward determining dif- 
ferences in the nature of responses at different grade levels. 


Summary: 
(1) The individual interview technique employed was success - 


ful in securing evidences of changing maturity through the first 
six grade levels. 


(2) Many of the items of the interview schedule elicited re- 
sponses that showed a general increase in the relative frequency 
of occurrence from the first grade through the sixth. 


(3) Some of the items of the schedule elicited responses that 
showed a general decrease in the relative frequency of occurrence 
from the first grade through the sixth. 


(4) Some of the responses were distributed in occurrence 
through the grades with the highest relative frequency in the mid- 
dle grades. 


(5) Changing science maturity, as indicated by the distribution 
of responses, is gradual and continuous rather than saltatorial. 


(6) Most of the individual responses were distributed through- 
out each of the six grade levels. 


(7) It was the changing frequency of the responses rather than 
the content or type of activity involved in them that distinguished 
between the grade levels. 


(8) The subject-matter involved in an item affected the general 
nature of the response at the different grade levels. 


(9) There was no evidence of differing rates of maturity for 
physical and biological sciences. 


(10) Distinctions could often be made between groupings of 
grades when none was evident between individual grades. 


(11) Correct answers tended to increase in percentage frequency 
through the grades. Incorrect ones and only partially correct ones 
tended to decrease in percentage frequency, or have peaks of per- 
centage frequency in the middle grades. 


(12) Many of the responses that were given in increasing frequen- 
cies through the grades were not given by a majority of the children 


in the sixth grade. 


(13) Since many of the correct answers to items involving recom- 
mended content were not given by a majority of the children at any 
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grade level, it appears that significant achievement in recommended 
science content was not being accomplished by the group studied. 





(14) Specific responses that were distributed in such a way as 
to discriminate between grade levels present evidences of changing 
maturity that could be used in the grade placement of science activi- 
ties and in provision for individual differences. 








(15) A number of misconceptions of children in natural science 
were discovered. 







(16) The analysis of the responses indicated the possibility that 
a refined interview schedule could be scaled and scored in order to 
arrive at a numerical index of science readiness. 










Recommendations: 

(1) Evidences of changing maturity of children in natural science 
should be considered in the grade placement of science activities and 
subject-matter. 








(2) Evidences of misconceptions of children in natural science 
should be considered in the teaching of science in the elementary 
school. 





















(3) Evidences of individual acceleration and retardation in 
natural science should be considered in the teaching of science in 
the elementary school. 


(4) The evidences of changing maturity detected in this study 
should be subjected to further examination through studies involving 
other bases of comparison than grade level and through experimental 
studies of actual science learning achieved at different age and grade 
levels. 


PARTICIPATION IN EXTRA-CLASS ACTIVITIES AS RELATED 
TO SOCIO-ECONOMIC CLASSIFICATION 


(Publication No. 1451)* 
Earl Graham Pogue, Ed.D. 
University of Illinois, 1949 


Participation in extra-class activities can contribute to the 
development of the skills, abilities, and attitudes necessary for 
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democratic living. Some studies have indicated that participation 

is a function of the pupil’s social background. School people, there- 
fore, should know the extent to which participation in these activities 
is related to the social background of the pupils. The tasks of this 
study were (1) to devise techniques and materials that can be used 
generally by school people at the local level for the purpose of as- 
certaining the extent to which the number of participations in extra 
class activities is related to membership of the pupils in distinctive 
social groups, and (2) to explore the feasibility of using these tech- 
niques and materials by employing them in selected secondary schools. 

Three schedules for obtaining data were developed. Schedules 
A and B gathered information which was used in the construction of 
Schedule C, the basic data gathering instrument. Schedule C contained 
items designed to identify pupils who were members of distinctive 
social groups. Included also, was a check list of extra-class activi- 
ties “tailored” to fit the program of each school. 

An exploration of the feasibility of using the procedures and 
techniques was conducted in thirteen Illinois Secondary schools. 
Socio-economic classification was chosen as an example of a dis- 
tinctive social group. Comparisons were made of the relative 
number of participations in extra-class activities among pupils of 
three socio-economic classifications. A total of 6,817 usable pupil 
responses was secured. 

The exploration revealed that the techniques and procedures 
could be used with minor modifications. It also yielded the follow- 
ing conclusions concerning pupil participation in extra-class 
activities: 

1. In a majority of the schools extra-class activities were 
ranked by the pupils along with the home and commercial entertain- 
ment as a chief source of satisfaction in their lives. Junior high 
school pupils, however, tended to rank extra-class activities as 
much less satisfying. The relative satisfaction of pupils with 
extra-class activities tended to decrease with a lower socio- 


economic classification. 


2. A significant relationship was found to exist between socio- 
economic classification and number of participations in both primary 
activities — activities carried on over a period of several days or 
weeks — and secondary activities — attendance at games, parties, 
etc. The relationship was independent both of residence within or 
outside the city in which the school was located and the sex of the 
pupil. The relationship existed for all types of activities excepting 


boys’ athletics. 
In nine schools the correlation between number of partici- 


pations in primary activities and socio-economic classification 
tended to decrease with continued attendance in school. Two of the 
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exceptions were junior high schools. A similar comparison in 
reference to secondary participation revealed no consistent pat- 
tern of variation. 

Boys’ athletics and club activities elicited relatively more 
participation on the part of pupils from the lower socio-economic 
classification while government-service, dramatics and committee 
work were most popular with pupils of the upper classification. 
There was more uniformity in relative participation in different 
types of secondary activities. 

Leaders of extra-class activities were chosen from the higher 
socio-economic classifications to an extent in excess of the pro- 
portionate number of primary activities engaged in by pupils of 
these classifications. 
















3. Comparisons of the distribution of participations among 
pupils of different schools revealed that relatively more pupils 
from smaller schools were participating in a greater number of 
primary activities than was true in the larger high schools. This 
condition did not exist for participation in secondary activities. 







Pupils living outside the city in which the school was located 
participated in a proportionately smaller number of both primary 
and secondary activities than did pupils living within the city. 
This relationship remained with varying degrees of significance 
when the factor of socio-economic classification was eliminated. 
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Earl Graham Pogue was born August 13, 1911 near Stronghurst 
in Henderson County, Illinois. He received the Bachelor of Science 
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three years at Terre Haute High School, Terre Haute, Illinois. In 
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High School. 
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Illinois, in September, 1944, where he served as assistant principal 
of University High School, coordinator of student teaching, assistant 
director of student teaching, assistant director of teacher education, 
and instructor in undergraduate courses in education. While at this 
institution he continued study toward an advanced degree. 
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PUBLIC OPINION REGARDING SELECTED PURPOSES 
OF PUBLIC EDUCATION IN MISSOURI 


(Publication No. 1375)* 


William Royal Rogers, Ed.D. 
University of Missouri, 1949 


Major Advisor: 
L. G. Townsend 


Purpose: 

To obtain samples of public opinion concerning selected pur- 
poses of public education from residents of varying geographical, 
cultural and economic areas in Missouri, and to evaluate certain 
of the characteristics of that public opinion. 


Scientific Approach: 

Information blanks submitted to representative residents in 
five counties in Missouri. Personal interviews solicited from 
residents in four counties in Missouri. 


Summary: 

1. That which is now taught in public schools is approved, 
but the public seems to desire expansion of training to include 
more attention to the three R’s, work experience, occupational 


training, sex and family life education, and the teaching of facts 
about controversial subjects. 


2. The cost of public education is considered reasonable, 
but public opinion strongly favors increasing the proportion of 
State aid for education, and favors contributions by the Federal 
Government to the support of public education. 





3. It is generally believed that large schools provide better 
educational opportunities than small schools. 


4. School bus transportation is considered a desirable service, 
but there appears to be a general reluctance to employ that service 
in actual practice. 


5. The public in general regards school teachers as it does 
other residents within communities and makes few or no demands 
on them other than those involving the responsibilities of good 
citizenship. 
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6. Evidence does not support the view that public school 
teachers and public school administrators keep their communities 
well informed concerning school affairs. 


Implications: 

1. From the similarity which exists concerning the needs and 
desires for public education as expressed by residents in differing 
geographical, cultural and economic environments, legislative 
bodies might assume that equal and similar educational opportunities 
should be provided for all children and adults wherever they live. 


2. The public believes that the financial resources of local 
school districts cannot provide all of the funds needed to adequately 
support public education, and, also, believes that some additional 
sources of income must be obtained from the State and from the 
Federal Government. 


3. Fear that Federal control of public education would follow 
Federal participation in the support of public education is not re- 
garded as an important consideration by the public in general. 


4. Public opinion holds that public schools should become 
centers of civic activities, and that public education should assume 
responsibility for improving the social, cultural and recreational 
opportunities afforded within communities. 


5. Occupational pursuit appears to have little influence upon 
the educational thinking of the people. The farmer, the laborer, and 
the business owner hold very similar opinions regarding the pur- 
poses of public education. 


6. Those groups within the whole population which seem to vary 
sharply from the general consensus regarding the purposes of public 
education are composed of those individuals at the bottom of the 
educational training scale who have had little or no school training 
and of those individuals at the top of the educational training scale 
who have had four or more years of college training. 
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HOW ELEMENTARY TEACHERS MEET 
SELECTED SCHOOL SITUATIONS 


(Publication No. 1479)* 


Frank B. Slobetz, Ed. D. 
University of Missouri, 1949 


Major Adviser: 
Dr. L. G. Townsend 


Purpose: 
To determine how competent elementary teachers meet selected 


school situations and to make comparisons in terms of teacher- 
characteristics classifications; to determine teachers attitudes 


toward the situations. 


Method of Investigation: 

Data were secured through Information Blanks designed to 
elicit written statements by 290 selected teachers on how they had 
met the situations in actual teaching experiences. The written state- 
ments were analyzed by the writer and converted into patterns of 
treatments. Attitudinal expressions were secured from the teachers 
by asking them to indicate the three most serious and the three most 


annoying situations. 


Summary: 
1. Teachers reported constructive measures slightly more 


frequently than punitive measures in meeting situations related to 
Classroom Decorum: 


2. Teachers reported constructive measures about twice as 
frequently as punitive measures in meeting situations related to 
Authorities or School Regulations. 


3. Teachers reported constructive measures about four times 
as frequently as punitive measures in meeting situations related 
to Application to School Work. 


4. Teachers reported constructive measures about twice as 
frequently as punitive measures in meeting situations related to 
Aggressive and Antagonistic Behavior. 
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o. Nearly seventy per cent of all measures reported by 
teachers in meeting situations related to Morality and Integrity 
were constructive in nature. 


6. Nearly ninety-seven per cent of all measures reported 
by teachers in meeting situations related to Withdrawing and 
Recessive Behavior were constructive in nature. 


7. In meeting situations related to Exemplary Behavior, 
teachers reported Commendation techniques ninety-four per cent 
of the time. 


8. Three times out of four teachers reported constructive 
measures in meeting behavior-problem situations. 


9. In terms of teacher-characteristics classifications, the 
following teachers, identified by classifications, reported the high- 
est percentages of constructive methods: youngest teachers, male 
teachers, teachers of the first three grades, teachers with most 
semester hours of training, teachers with two to five years of 
teaching experience, single teachers, and married teachers without 
children. 


10. Teachers rated as most serious, in order of seriousness, 
Situations related to Morality and Integrity, Aggressive and Antago- 
nistic Behavior, Withdrawing and Recessive Behavior, and Appli- 
cation to School Work. 


11. Teachers rated as most annoying, in order of annoyance, 
Situations related to Classroom Decorum, Application to School 
Work, Aggressive and Antagonistic Behavior, and Withdrawing and 
Recessive Behavior. 


Conclusions: 

1. In meeting the situations used in the study, the designatéd 
competent elementary teachers indicated that they operated from a 
constructive point of view, with some evidence of searching for the 
reasons of behavior when certain situations were faced. 


2. Teachers reported the highest percentages of constructive 
measures in connection with Withdrawing and Recessive Behavior 
type of situations, and the lowest with situations related to Class- 


room Decorum. 


3. In terms of the seven teacher-characteristics classifications 
and in terms of percentages of constructive measures reported by 
teachers in meeting the situations used in the study, the data showed 
percentage differences within the respective classifications, but these 
differences did not exceed seven per cent in any one classification. 
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4. Teachers rated as most serious situations related to Morality 
and Integrity, and included situations related to Withdrawing and 
Recessive Behavior in their ratings of the five most serious 
Situations. 







5. The most annoying situations as rated by teachers were those 
related to Classroom Decorum. 












Problems for Further Study: 
1. How do elementary teachers judged less competent meet 
selected school situations? 


2. What is the influence of specific professional courses on 
how elementary teachers meet selected school situations? 








3. Further research might well be undertaken to confirm or 
refute the general findings of this study. 


4, Related problems concerning secondary school teachers 
and selected school situations should prove worthy of educational 
research. 



















THE ADMINISTRATION OF FOREIGN STUDENT AFFAIRS 
IN COLLEGES AND UNIVERSITIES OF THE UNITED STATES 


(Publication No. 1379)* 


Madelaine Maude Touchstone, Ph.D. 
University of Missouri, 1949 





Major Adviser: 
A. G. Capps 


Purpose: 

To obtain the opinions of foreign students of the University of 
Missouri concerning various problems which they have encountered, 
and to ascertain current institutional practices and opinions of ad- 
ministrators concerning some of the more significant foreign 
student problems. 


Method of Research: 
Analysis of data obtained from information blanks sent to 
foreign students of the University of Missouri and to administrators 
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of educational institutions enrolling foreign students. Also, the 
available current literature was carefully reviewed. 


Summary: 
Opinions of foreign students concerning some of the more sig- 


nificant problems: 
(1) Fifty per cent felt that their knowledge of the English 


language was inadequate when they enrolled. 


(2) Forty-three per cent were unable to profit from beginning 
class work. 


(3) Eighty-three per cent felt a need for special English classes. 


(4) Fifty-five per cent felt that foreign students should pass an 
examination in English prior to regular class work. 


(5) Ninety-three per cent felt that orientation material should 
be sent to prospective foreign students, and sixty-five per cent 
felt the need for an orientation course. 


(6) Seventy-eight per cent felt that foreign students should live 
in private homes of North American families. 


(7) Eighty-seven per cent felt the need of a foreign student 
counselor. 


(8) Seventy-eight per cent felt that special recreational 
facilities should be offered to foreign students. 


Institutional practices and opinions of administrators con- 
cerning some of the more significant foreign student problems: 
(1) Forty per cent gave pre-enrollment examinations in the 


English language. 
(2) Thirty-two per cent offered special English classes. 
(3) Fifty per cent offered clinical assistance in speech. 


(4) Fifty-seven per cent reported sending orientation ma- 
terial to prospective foreign students. 


(5) Fourteen per cent reported orientation courses. 
(6) Seventy-two per cent had counselors to foreign students. 


(7) Usually the counselors had insufficient time to fulfill ef- 
fectively their duties. 


(8) Thirty-seven per cent offered special recreational 
facilities. 


(9) Sixty-eight per cent felt that foreign students should live 
in private homes of North American families. 
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Recommendations: 
(1) That all foreign students be required to attain a reasonable 


percentile score on the College Entrance Board Examination in 
English for Foreign Students before being granted admission. 


(2) That students who do not reach the foregoing percentile, 
but otherwise show evidence that remedial work will prepare them 
to carry regular course work, be given a remedial course meeting 


at least five hours daily for one semester. 


(3) That the students who meet the foregoing percentile, but 
would benefit by additional training in English, be offered a course 
which meets three hours weekly for two semesters. 


(4) That clinical assistance in speech be offered individuals 
needing it. 


(5) That special orientation material be sent prospective 
foreign students. 


(6) That two weeks orientation be given new foreign students 
immediately preceding the fall semester. 


(7) That an orientation course be offered two days a week 
for one semester, and compulsory for all foreign students of non- 


English speaking cultures who have been in the United States less 
than six months. 


(8) That the foreign student counselor be given sufficient time 
and funds for the duties of his office. 


(9) That foreign students be urged to participate in many 
campus activities. 


(10) That the Administration appoint a committee of interested 
faculty members and townspeople to assist in foreign student ac- 
tivities and in the education of United States students and the people 
of the local community toward understanding and appreciating the 


foreign students. 


(11) That the Administration make every effort to provide an 
International Center to facilitate the work of the above-mentioned 


committee. 














EDUCATION AND PSYCHOLOGY 


AN EXPERIMENT IN THE MEASUREMENT OF LISTENING 
AT THE COLLEGE LEVEL 


(Publication No. 1363)* 


Thomas Theodore Blewett, Ed.D. 
University of Missouri, 1949 


Major Adviser: 
R. K. Watkins. 


Purpose: 

(1) To construct a test designed to measure those aspects of 
listening which appear to be significant in customary learning situ- 
ations and to use this test to determine the extent to which 150 
randomly selected college freshman girls seemed to achieve tempo- 
rary learning from orally presented information. (2) To compare 
listening comprehension as measured by this test with certain other 
measured skills and aptitudes. 


Method of Research: 

A listening test was constructed which attempted to appraise two 
phases of listening: (1) the ability to listen to and recall factual 
details presented orally (2) the ability to draw inferences and con- 
clusions from information presented orally. Scores on the listening 
test were then statistically compared with grade point averages, 
and with the scores on standardized tests of reading eomprehension, 
scholastic aptitude, and English usage. 


Summary: 
(1) The individuals involved in this study exhibited considerable 
variation in their abilities to learn through the medium of listening. 


(2) A correlation coefficient of .51 was obtained between scores 
on the listening test and scores on the test of scholastic aptitude or 
general intelligence. 


(3) Although common factors are apparently operative among 
the various “kinds” of listening, the correlation coefficient of .37 
between scores on the two parts of the listening test indicated only 
a slight relationship between listening on the factual level and 
listening on the inferential level. | 


(4) Apparently listening comprehension involved factors not 
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operative in reading comprehension, as was shown by the correlation 
coefficient of .39 between scores on the listening test and scores on 
the test of reading comprehension. 











(5) The correlation of .42 between scores on the listening test 
and scores on the vocabulary test indicated only a moderate relation- 
ship between extent of passive vocabulary and listening comprehension. 











(6) The most substantial correlation coefficient produced by this 
study was .73 between scores on the listening test and scores on the 
test of linguistic aptitude. 


(7) Listening comprehension and ability to identify correct Eng- 
lish usage were only slightly related, as evidenced by the correlation 
of .42 between scores on the listening test and scores on the English 
usage test. 


(8) Grade point averages correlated .37 with scores on the listen- 
ing test and .38 with scores on the test of reading comprehension. 
The fact that both listening and reading were only slightly related to 
grade point averages suggests the existence of as yet unidentified 
factors which affected the scholastic achievement of the subjects. 


(9) The subjects were, on the average, slightly more successful 
in drawing inferences and conclusions from orally presented ma- 
terial than in recalling factual details of orally presented information. 


(10) This study produced evidence that the subjects could retain, 
at least long enough to respond to an immediate retention test, a con- 
siderable amount of factual matter presented orally. 


(11) There was evidence that the subjects could, in general, tempo- 
rarily retain and successfully draw conclusions from a sizeable portion 
of the information presented orally to them. 





Recommendations: 

(1) The most urgent need in the field of listening measurement 
is the establishment of certain external criteria against which the 
validity of a given listening test can be estimated. 


(2) Extensive investigation is needed to determine the extent to 
which competent instruction and consistent practice contribute to the 
improvement of listening comprehension. 
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A COMPARISON OF STUDENTS REMAINING IN AN 
ENGINEERING CURRICULUM AND STUDENTS TRANSFERRING 
FROM ENGINEERING TO OTHER CURRICULA 


(Publication No. 1377)* 


Laurence E. Saddler, Ed.D. 
University of Missouri, 1949 


Major Adviser: 
Paul C. Polmantier 


Purpose: 

To make a comparison of college students who entered and 
remained in the College of Engineering at the University of Mis- 
souri, and college students who entered the College of Engineering, 
but transferred to other divisions of the university to pursue a cur- 
riculum different from engineering. Also, an attempt was made to 
discover significant factors that might be indicative of success or 


lack of success in pursuing engineering training. 


Method of Research: 
Analysis of data obtained from a Background Information 


Schedule; Analysis of high school and college records; and analy- 
Sis of psychological data obtained from college aptitude, English 
achievement, primary mental abilities, and vocational interests 


tests. 


Summary: 
1. The Engineer Group and the Non-Engineer Group were more 


alike than they were different in background. Certain statistically 
significant differences were found, however, relative to subject- 

matter areas liked best and liked least in high school, membership 
in scholastic organizations, and interest in general technical read- 


ing material. 


2. Statistically significant differences between the two groups 
were found relative to total achievement in high school and achieve- 
ment in the separate subject-matter areas of science, mathematics, 
and commercial subjects. In each instance the statistical ratio 
favored the Engineer Group. The number of units completed in the 
various subject-matter areas by each group was approximately the 


same. 
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3. The Engineer Group had completed 67.6 credit hours in the 
College of Engineering with a grade point average of 2.39. The Non- 
Engineers completed slightly less than two semesters in the College 
of Engineering with a grade point average of 1.79, and slightly more 
than two semesters in the divisions of current enrollment with a 


grade point average of 2.15. 


4. The Engineers were significantly superior statistically to 
the Non-Engineers in total, quantitative, and linguistic college apti- 
tude; in English mechanics of expression achievement; and in space 
ability. The Engineers tended to be significantly superior statisti- 
cally to the Non-Engineers in English effectiveness of expression 
achievement and reasoning ability. The Engineers were superior 
to the Non-Engineers in number ability and the Non-Engineers were 
Superior to the Engineers in word-fluency ability, but the differences 


were not statistically significant. 


>. The separate occupational scales of the Strong Vocational 
Interest Blank for Men revealed significant differences between the 
measured vocational interests of the two groups. The differences 
in the interest patterns of the two groups were also significant. It 
was ascertained that the Engineer Group had the interests of suc- 
cessful Engineers and Chemists and that the Non-Engineer Group 


did not have these interests. The majority of the Engineer Group 
also had interest patterns in the technical occupational group and 


the technical-professional-physical science occupational group. 
The Non-Engineer Group had some technical interest patterns, but 


practically no technical-professional-physical science interest | 
patterns. 


Conclusions: 
1. That superior achievement in high school science, mathe- 


matics, and total high school record is indicative of success in 
engineering. 


2. That above average to superior college aptitude, English 
mechanics of expression achievement, and space ability are indica- 


tive of success in engineering. 


3. That measured vocational interests similar to those of suc- 
cessful Engineers and Chemists and primary or secondary interest 
patterns in the technical and technical-professional-physical science 
occupational groups are indicative of success in engineering. 


4. That the Non-Engineers originally selected engineering 
training on the basis of some technical interests which were not 
supported by technical-professional-physical science interests. 
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5. That the Non-Engineers had neither the interests nor the 
abilities required to succeed in engineering, but that they did have 
the interests and abilities required to succeed in the divisions of 
current enrollment. 





ENGINEERING MECHANICS 


A STUDY OF THE STRESSES IN A CURVED BEAM OF 
HOLLOW SQUARE CROSS SECTION UNDER LOADS NORMAL 
TO THE PLANE OF ITS AXIS 


(Publication No. 1466)* 


Gerald Keith Gillan, Ph. D. 
University of Missouri, 1949 


The problem which was considered in this dissertation was the 
determination of shear, bending moment, and torque in a circular- 
arc beam of hollow square cross section, fixed at the supports and 
subjected to a concentrated load normal to the plane of its axis. 

The problem is complicated by bending moments which are in- 
duced in the walls of a square tube when it twists. It was necessary 
to use displacements to solve for these moments. 

The dissertation is composed of (1) a general algebraic analy- 
Sis; (2) adaptation of the expressions developed to a semi-circular 
fixed-end beam with a single concentrated load; (3) experimental 
verification of the expressions for vertical deflection, torque, and 
corner fiber stress; (4) an approximate method of analysis for de- 
Sign purposes; and (5) an appendix showing the determination of the 
constants of integration for the several cases verified. 

The larger of the two beams on which measurements were 
made was formed from Alcoa 61S8S-T4 drawn tubing with square cor- 
ners. The section was 3 in. square with a wall thickness of 1/4 in. 


_ The tube was bent to a semi-circle with a radius of 72.75 in. 


The beam was mounted rigidly on a steel frame work. It was 
loaded by means of a turnbuckle, with a dynamometer to measure 
the load. Vertical deflection was measured with dial indicators; 
rotations with a special 2-in. gage length troptometer; and corner 
strains with Huggenberger tensometers or Tuckerman optical 
strain gages. Flexural rigidity, EI, and torsional rigidity, GK, 
were determined experimentally. The measured rotations were 
converted to torques and the measured strains to fiber stresses. 

It was found that the maximum direct stresses due to induced 
bending moments in the walls of a square tubular curved beam are 
nearly as great as those due to the overall bending moment at the 
section. These stresses are localized near the fixed supports. 
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An approximate analysis was developed for design purposes. 
It results in a slightly conservative estimate of the maximum fiber 
stress ata perfectly fixed support. The design stress is 

Ma - 
f 2 +|—s— + —, 
max =- I 2 


ta 
ii wc 


in which M. and T. are the bending and twisting moments obtained 
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by any elementary analysis (that is, one which neglects the effects 
of induced bending); a is one-half the width of the section; t is the 
wall thickness; and I is the principal moment of inertia of the sec- 
tion. This expression is limited to square tubular curved beams, 
but applies for concentrated or distributed loads and for any angle 
subtended between fixed ends. If perfect torsional fixity is not ob- 
tained, the second term on the right hand side may double in value. 


THE BENDING OF THIN ELLIPTIC PLATES 
(Publication No. 1298)* 


Clay Lamont Perry, Jr., Ph.D. 
University of Michigan, 1949 


This thesis contains a study of the bending of thin elliptic plates 
that are supported around the boundary of the plate. The bending is 
due to a load that is perpendicular to the faces of the plate and to 
the supports at the edge. A thin plate is any plate of which the thick- 
ness h is much smaller than the smallest lateral dimension L of 
the plate. The elastic properties of the plate are assumed to be 
isotropic and homogeneous. We consider only those loads and sup- 
portings that produce a deflection w of the order h(h/L)" where n 
is zero or a positive integer. The state of stress and strain in the 
plate is specified by the deflection w and stress function }. 

It is found that w, X my be obtained by solving two linear par- 
tial differential equations of the fourth order when the integer n 
above is positive. When n is equal to zero, the two partial differ- 
ential equations for w, are of the fourth order and second degree. 
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Solutions to these sets of equations are obtained in the forms 


OO OO 


w(F,,§5) =) a A, Cosh me, cos nk, 


m (1? Inn) em &9°Im 
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known constants. When n is a positive integer, these unknown con- 
stants may be found by solving a system of linear algebraic equations. 
When n is equal to zero the system of equations for the above con- 
stants is cubic. These equations are listed in tables included in this 
thesis. 
When the ellipse reduces to a circle, the solutions for w in the 
form above reduce to the solutions given by S. Way and 8. Jen.* 





* Jen, S.: Bending of Circular Plates, Thesis, University of 
Michigan, 1948. 
Way, S.: The Bending of Plates with Large Deflections, Thesis, 
_ University of Michigan, 1933. 
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A COMPARISON OF X-RAY INDUCED GENETIC EFFECTS 
IN GERMINAL AND SOMATIC TISSUE OF 
DROSOPHILA MELANOGASTER 


(Publication No. 1471)* 


George Lefevre, Jr., Ph.D. 
University of Missouri, 1949 








Using Drosophila melanogaster, the rate of X-ray induced direct 
mutation was compared following irradiation of germinal and somat- 
ic tissue. Data were collected regarding the frequency of mutations 
to white after exposure of adult w+ males, and an average germinal 
mutation constant of 12.5 x 10-8 was computed. From the incidence 
and average size of white eye color mosaics produced by irradiation 
of + male larvae, a somatic mutation constant of about 14 x 10-8 
was calculated. The possible errors inherent in the estimation of a 
somatic mutation constant were evaluated. By employing proper 
techniques, reliable data on the somatic mutation rate of w+ to w can 
be obtained. The conclusion was reached that X-ray induced muta- 
bility of the w+ locus is not significantly affected by the kind of cell 
in which it is located. 

Attempts were made to induce reverse mutations in both ger- 
minal and somatic tissue. No evidence of reverse germinal muta- 
tion was found following irradiation with 5000 r of some 166,000 
recessive X-chromosome loci. In the somatic studies no reverse 
mutations of white were found in tests equivalent to the exposure of 
600,000 white loci to 5000 r. White alleles of three diverse origins 
were used: a) spontaneous, b) X-ray induced, and c) mustard gas 
induced, Serious question is thrown on the reliability of the early 
reports of X-ray induced reverse mutation in Drosophila. 

Eye color mosaic incidence was determined following irradia- 
tion of heterozygous white female larvae and compared with that 
found after exposure of similar female larvae which were also het- 
erozygous for the scute-8 and delta-49 inversions. The presence 
of the inversions in one X-chromosome markedly reduces the mosaic 
incidence. In the absence of inversions the mosaic incidence is de- 
pendent on the rate of dosage as well as the total dose. The prepon- 
derance of mosaics induced in heterozygous white females must 
result from either somatic crossing over or non-homologous seg- 
mental interchange. However, it was impossible to determine 
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definitely which of these two mechanisms is primarily responsible 
for the observed mosaics. From the analogy with the effect of in- 
versions on germinal crossing over, the suggestion was made that 
most mosaics found after irradiation of heterozygous white female 
larvae result from somatic crossing over. 

After comparing the data on the influence of various intrinsic 
and extrinsic factors on X-ray induced and spontaneous mutation, 
it was concluded that the two mutation processes are qualitatively 
different. In all likelihood mutations induced by ionizing radiation 
in Drosophila, as in maize, are losses or destructions of genetic 
material; and unlike spontaneous mutations, induced mutations are 
incapable of further change. 
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THE LAND TYPES OF THE SAGINAW DRAINAGE BASIN 
(Publication No. 1352)* 


Elwyn Lyle Martin, Ph.D. 
University of Michigan, 1949 


The physical environment in which the people of the Saginaw 
Drainage Basin have evolved the cultural landscapes of today had its 
beginnings in the remote geologic past. The lowland between the 
outcropping layers of the bowl-like bedrock strata underlying Michi- 
gan facilitated the advance of the Saginaw Ice Lobe. The final retreat 
of the ice left glacial deposits responsible for the landforms and 
heterogeneous soils upon which a mixed hardwood and coniferous 
forest developed under a Dfb climate. 

This forest abounded in wild life and was an attractive home to 
the Indians who lived by hunting, fishing, gathering roots, fruits and 
wild rice, and by practicing with crude hand tools a meager agriculture. 

The Treaty of Saginaw, signed in 1819, ceded mosi of the area 
to the United States Government and opened the territory to white 
settlement; but it was largely the pine lumbering activities, beginning 
in 1840, that attracted settlers to the Basin. In forty-five years the 
lumberman did more to change the face of the earth than the Indian 
had during untold centuries. 

Following the lumberman into the pine lands, and even preceding 
him into the hardwood areas, came those who wished to till the soil. 
Much valuable hardwood timber was destroyed in clearing for agri- 
cultural settlement, and since there had been no advance inventory 
of the land, many errors were made in choice of farm sites, and 
fruitless years of labor on land lacking in those inherent qualities 
necessary to furnish a living to the farmer ended only in abandonment. 

Study of the inherent qualities of the land, based on slope, soil, 
drainage and, to some extent, on natural vegetation, establishes 
seventeen general land types. Analysis of farm crop and livestock 
distributions and of crop yields throughout these land types reveals 
a definite relationship between land type and successful farm opera- 
tion. In general, farming is most successful on those areas com- 
posed of level to rolling clay soils, and the sandy lands are best 
suited to forestry and recreational development. 

Diversity of natural environment, coupled with and partly respon- 
sible for the development of a variety of cultural landscapes within 
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the Saginaw Drainage Basin, has created an inter-related complex of 
land use problems peculiar to this area. The urban landscapes, based 
principally on manufacturing which draws its raw materials from 
sources both inside and outside the Basin, are centrally located in 
the Flint-Saginaw-Bay City-Midland industrial heart of the Valley. 
Adding to the industrial development and complicating the Area’s 
problems are the oil and gas fields scattered throughout the north- 
western half of the Basin. More intimately associated with the land 
and reflecting its inherent qualities to a much greater degree are the 
rural landscapes of farm, forest and recreational development. 

The inter-dependent interests of the population of the Valley 
necessitate intelligent cooperation among farmers, industrialists 
and promoters of forestry and recreation so that the most profitable 


use may be obtained from the lands and waters of the Saginaw Drainage 
Basin. 


ALASKAN GROUP SETTLEMENT: THE MATANUSKA 
VALLEY COLONY 


(Publication No. 1356)* 


Kirk Haskin Stone, Ph.D. 
University of Michigan, 1949 





The new agricultural group settlement which is proposed for 
. Alaska-is-feasible. However, planning for such settlement must be 
deliberate and complete to insure success. The plans should be 
based on: 1) inventories of the physical and cultural elements of at 
least seven potential group settlement areas in Alaska, 2) analyses 
and appraisals of successful group settlements elsewhere in the 
world, and 3) the experiences of colonizing the Matanuska Valley in 
central Southern Alaska and 50 miles northeast of Anchorage. 
Colonization of the Matanuska Valley was planned group settle- 
ment, rapidly superimposed on post-1900 unplanned settlement by 
individuals. In 1934 The Valley was an isolated and partly broken 
wilderness, a lowland of unknown physical variety. In the area were 
900 scattered homesteaders who did some farming in conjunction 
with mining of gold and coal. Then, in 1935, the Matanuska Valley 
Colony was founded in the eastern half of the area and rapid changes 
took place. 
The weaknesses of The Colony stemmed from enforced hurried 
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planning and preliminary action. Thus, early administration was 
uncoordinated and lacked detailed pre-colonization studies of The 
Valley. The 40-acre farms were too small for dairying. Of the 202 
original families hurriedly selected from northern Michigan, 
Minnesota, and Wisconsin at least a third were unfit colonists. All 

of The Colony’s local roads were built or improved while colonization 
was starting. Designs for farm buildings were restricted in number 
and homes and barns were built poorly. A complete village had to 

be erected in the Community Center at Palmer, while all other con- 
struction was in progress, and facilities for community services 
were more than adequate at first. Clearing of land and farming 
began late and progressed slowly. As a result of these weaknesses 
about $5,400,000 was granted for colonization, nearly five times the 
planners’ estimate. 

In spite of weaknesses, the colonization was successful. By 
1948, the settlement of the Matanuska Valley was permanent, orderly, 
and growing. Post-colonization studies, still in progress, have dis- 
closed the area to be one of Alaska’s better areas for farming. The 
Colony has merged with the unplanned settlement to form a relatively 
homogeneous community of 2500-3000 people, including a third of 
the original colonists and nearly half of the selected replacements. 
The Valley had easy access by the Alaska Railroad, a Territorial 
Highway, and airlines. Farm buildings were being improved. The 
village of Palmer included about 500 people and nearly complete 
facilities for community services. About 8500 acres, mostly in the 
eastern part of The Valley, were cleared; farming, though primarily 
a part-time occupation, was-centered on dairy pradiucts-and truck 
crops. | 
Planners of additional group settlement in Alaska can profit 
greatly from the Matanuskan experience. These emphasize the ne- 
cessity of unhurried action, detailed studies of suitable Alaskan 
areas, and knowledge of successful methods of group settlement in 
Similiar areas in the world. 
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OSTRACODES FROM THE UPPER PENNSYLVANIAN 
OF MISSOURI 


(Publication No. 1462)* 


Robert James Cordell, Ph.D. 
University of Missouri, 1949 





The accompanying manuscript constitutes a study of Pennsyl- 
vanian ostracodes in western and northwestern Missouri. A large 
portion necessarily deals with systematic descriptions, inasmuch 
as 156 ostracode species were discovered, of which 69 are new. 

The synonymies of some species are long, as certain past investi- 
gators have failed to properly identify molt stages, sexual differences, 
and individual variations within a species. One new genus, Clarkites, 
is described. r 

A summary of the pertinent stratigraphy is the first major por- 
tion of the manuscript. The short formation and member descrip- 
tions are taken in part from the literature, in part from personal 
observations. The author assumes the responsibility for field identi- 

_ fication of all sampled beds, which range from the top of the Pleasanton 
Shale to the base of the Kanwaka shale. The stratigraphic classifi- 
cation is given in figures 1-2. 

A short section on orientation of ostracode carapaces is designed 
to explain the criteria used in the present report. The author believes 
that in orientation the position of greatest thickness is more signifi- 
cant than any other character. 

The chapter on ostracode guide spécies follows the part on ori- 
entation, and includes information on the known ranges of 27 strati- 
graphically restricted species in Missouri. It is emphasized that 
the range limits of these species are tentative. Data on these studies 
show that Pennsylvanian ostracodes should become increasingly use- 
ful in stratigraphic correlations. The known ranges of the more im- 
portant restricted species are given in figures 3-4. 

In view of the differences of opinion as to local and regional! 
stratigraphic value of ostracodes, the writer undertook a study of the 
geographic persistence of spécies in samples taken at the same 
stratigraphic position, but at different localities. It was discovered 
that ostracodes, like other fossil types, are subject to considerable 
facies development, at least in the Pennsylvanian of Missouri. How- 
ever, in some narrow stratigraphic intervals there is a high degree 
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of geographic persistence. Figures 5-12 show geographic distribu- 
tion of ostracode species in the beds at the base or top of several 
stratigraphic units. It is believed that such statistical methods on 
assemblages may be of assistance in the identification of beds ata 
particular stratigraphic position. 

A discussion of regional persistence brings to attention those 
species which are regarded as potential guide fossils in large areas, 
particularly in the Mid-Continent. Details are given on the now im- 
perfectly known occurrences of these species in the several states 
of the Mid-Continent and in Illinois. 

The chapter on ostracodes and paleography shows how ostra- 
codes may be utilized, especially in conjunction with other fossil 
types and with lithologic studies, in determining the environment in 
which a certain sediment was deposited. In the present work it was 
feasible to consider only in a general way the marine, brackish- 
water, and fresh-water environments. Past investigations have 
shown that certain ostracode genera are rather definitely of fresh- 
water habitat. A probable brackish-water environment is indicated 
if considerable numbers of marine ostracodes are intermingled with 
fresh-water forms. Likewise, those genera and species which occur 
constantly with either marine or fresh-water forms signify probable 
brackish-water conditions. 

Depositional environments are discussed for each member and 
formation on which there is pertinent information. A significant 
result of these paleogeographic studies is shown in figures 13-16. 
R. C. Moore’s conclusions on Mid-Continent cyclothems (1936) and 
on cyclic sedimentation are presented, along with inferences from 
ostracode assemblages in the various formations and members. 

The ostracode assemblages give good corroboration of Moore’s 
paleogeographic classification. 
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GEOLOGY OF THE CENTENNIAL REGION: BEAVERHEAD 
COUNTY, MONTANA 


(Publication No. 1346)* 


Fred Saul Honkala, Ph.D. 
University of Michigan, 1949 


The Centennial Valley and vicinity, about 500 square miles of 
southwestern Montana, mainly in Beaverhead County, was mapped 
in reconnaissance and the general geology of the area is described 
in the following report. The more pertinent conclusions made therein 
are reviewed. 

The stratigraphy of the region was described from field obser- 
vations, measured sections, hand specimens, and thin sections. The 
rocks range in age from Precambrian to Recent. Twenty formations 
of Paleozoic, Mesozoic and Cenozoic age, totaling approximately 
12,560 feet in thickness are present, in addition to Precambrian 
metamorphics, Tertiary volcanics and basin beds (?), and Quater- 
nary alluvium. Relations of the formations cropping out in the Cen- 
tennial Region to those present in adjacent areas show that Pennsyl- 
vanian, Permian, and Triassic strata thin eastward. In the Missis- 
Sippian system the Brazer limestone or equivalents, was separated 
from strata previously called the Madison group. An unnamed con- 
glomerate of Cretaceous or Peleocene age is probably the equivalent 
of the Sphinx conglomerate in the Madison Range. Tertiary volcanic 
rocks show the following sequence from oldest to youngest; (1) basalt 
flows, (2) agglomerate or volcanic conglomerate, (3) tuff, (4) rhyolite 
flows, (5) dikes and sills (?). A Pliocene age is tentatively assigned 
to these volcanics. High level gravels were interpreted as residuum 
of the once widespread Cretaceous or Paleocene conglomerate or 
other coarse Tertiary clastics. On the basis of vertebrate evidence 
the top part at least, of the beds in the Centennial Valley is termed 
late Pleistocene in age. It was concluded that the striated boulders 
on top of the Gravelly Range do not represent an Eocene skyline 
moraine as reported elsewhere, but are high level gravels. 

The structure of the rocks in the Centennial Region is relatively 
simple, though complex thrust faulting is present outside the area 
in all directions. Laramide structures include the overturned Snow- 
crest Range fold, the Metzel Creek anticline, Fox Creek syncline 
and Peet Creek anticlinorium. Laramide and post-Laramide faults 
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in the area are mostly normal and of high angle. The Centennial 
Valley is probably at least on the south, bounded by a major high 
angle fault. 

Early and middle phases of the Laramide orogeny are evidenced 
in the structure and strata present, and the late Laramide orogeny 
probably also affected the region. Mid-Tertiary block faulting, ero- 
sion and alluviation, and Pliocene volcanism followed. Movement 
along block faults continued in Pleistocene time. Pliocene or Pleisto- 
cene uplift and volcanism caused major adjustments of streams and 
canyon cutting. Four surfaces are recognized in the Centennial Re- 
gion, (1) a pre-Pliocene aggradational and degradational surface, 

(2) Pliocene pediments, (3, 4) and two Pleistocene levels on the Cen- 
tennial Valley floor. Dunes developed in Recent times on the Cen- 
tennial Valley slopes have locally diverted drainage. 

Coal and placer gold have been mined in small quantities in the 
past, but phosphate rock and oil seem to offer the best possibilities 
for mineral exploitation in the future. 


THE MORPHOLOGY OF OSTRACOD MOLT STAGES 
(Publication No. 1398)* 


Robert Vernon Kesling, Ph.D. 
University of Illinois, 1949 


Many of the species, and perhaps some of the genera, of fossil 
ostracods are “form” species and genera. The separation of fossil 
forms into true species and genera had been retarded by incomplete 
knowledge of living forms and their morphology. 

The writer has made a detailed study of one living species, 
Cypridopsis vidua O. F. Muller, to determine its important charac- 





teristics. The literature on ostracod morphology is found to be dis- 
seminated in many languages, with several irregularities in termin- 
ology. This thesis contains a digest of all major works on ostracods, 
with the writer’s opinions on the validity and accuracy of some ques- 


tionable terms. 
The morphology of the adult ostracod may be divided into studies 


of the appendages, eye, endoskeleton, excretory glands, livers, se- 
creting (?) glands, digestive system, nervous system, respiratory 
system, reproductive system, closing muscles, and the valves. The 
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excretory glands are called A, B, and C, since their operation is in- 
completely understood. The three glands supposed to be secreting 
glands are called L, N, and O, as their functions are not known with 
certainty. It is probable that gland L is a salivary gland. The 
mandibular gland described by Schreiber is believed by the writer 
to be a ganglion. 

Cultures of Cypridopsis vidua were produced parthenogenetically. 
All of the female sex organs are present, and there is no diminution 
in the size of any of them. 

An X-ray analysis was made of the ostracod, and the calcareous 
material of the shell was found to be calcite. Other shell materials 
are probably chitin (in the zoological sense of the term), but this 
could not be confirmed by X-ray analysis because of the amorphous 
nature of natural-occurring chitin. 

The food of Cypridopsis vidua was found to consist of palmellate 
algae, Chlorophyacea, and diatoms of the Family Naviculae. 

A study of the appendages of immature ostracods was made with 
needle dissections. The writer’s analysis of the order of appearance 
of the appendages in the eight immature instars agrees with that of 
Schreiber and Scheerer — Ostermeyer, rather than that of Claus. 

Five hundred valves were selected at random from the aquari- 
um in which Cypridopsis vidua was being cultured. Camera. lucida... .... . & 
drawings and measurements were made of each valve. Although the 
specimens can be divided into instars on the basis of the height and 
length measurements, there is great variation within each instar. 
Valves in the nine instars are statistically compared for “roundness ’, 
“bluntness”, and “elongation”. Huxley’s constant differential growth- 
ratio formula is applied to the average measurements of the instars. 
D’Arcy Thompson’s graphic expression of growth-gradients is found 
to be of very limited value in comparing ostracod instars. 

The growth rate of appendages is accompanied by similar growth 
rates in the adjacent portions of the valves. This factor may prove 
advantageous in the reconstruction of appendage arrangements in 

fossil ostracod instars. 

The height-length ratio is compared for instars of four species 
of living Cypridae. The results of this comparison show that height- 
length ratio is not a valid character for the determination of species. 
It is suggested that all significant diameters be measured and com- 
pared for determination of the species of immature instars. 

Over 400 photographs are included of whole mounts, needle dis- 
sections, and microtome sections to show the relationships of the 
various structures of the ostracod. 
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AMERICANS AND THE GERM THEORY OF DISEASE 


(Publication No. 1385)* 


Phyllis Allen, Ph.D. 
University of Pennsylvania, 1949 











American contributions to the early development of the germ 
theory of disease have been overlooked in studies of the history of 
bacteriology. Although the theories presented by American “animal- 
culists” received some attention in their day, they were ultimately 
forgotten. Nevertheless, these ideas were of considerable conse- 
quence during the early nineteenth century. 

Interest in the etiology of specific infectious diseases was re- 
vived at that time, primarily as a result of advances made in the 
field of pathologic anatomy. This new anatomy made it possible to 
classify diseases in a more rational fashion and where a single ill- 
ness had been suspected previously, now several were shown to 
exist. This made it necessary to differentiate among the causal 
factors in order to account for the observed differences in diseases. 
Another factor in the tremendous interest in etiology was the con- 
stant presence of wholesale epidemics of typhus, typhoid and yellow 
fevers, the recurrent terrifying pandemics of cholera, and the en- 
demics of malaria which could best be prevented through adequate 
knowledge of the specific causal factors. 

At first, differentiation among diseases was made on the basis 
of existing views on miasmatic or atmospheric causes, but this 
classification was not altogether satisfactory because too many 
factors still were left unexplained. A widespread revival of the 
contagium vivum doctrine in both Europe and America seemed for 
a time to yield more satisfactory results. Americans of the early 
nineteenth century were greatly interested in the problems of etio- 
logy and took an active part in contributing to the different kinds of 
theories which were advanced to solve the problem, including the 
animalcular hypothesis. During this period, American contributions 
were about as satisfactory as those advanced in Europe. 

In the mid-century, however, American interest in animalcular 
theories declined and the miasmatic hypothesis became paramount. 
In Europe, work was continued in various fields of biology and 
chemistry, which eventually culminated in the science of bacteriol- 
ogy. In America, the most profitable microscopic and experimental 
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advances were ignored or treated as unimportant. Just why Ameri- 
cans so neglected this work is not clear. It may have been due in 
some measure to a growing, national sense of self-sufficiency. It 
was also true that the European work of the fifties and sixties seemed 
too theoretic for the taste of practical Americans. What American 
discussion of European work existed (and this was very scarce) gen- 
erally centered on the ideas opposed to the germ theory, and Ameri- 
cans who gave the matter any thought at all seem mostly to have 
supported the men arrayed against the notion. 

During the 1860 to 1880 period, Americans has lost touch with 
European work to such a degree that when the discoveries of Pasteur 
and Koch arrived in the late 1870’s and early 1880’s, they were 
treated as something entirely novel, and Americans lost no time in 
mastering the new science. By this time, the earlier American work 
on the germ theory had been almost completely forgotten. 

In the task of assigning reasons for the American neglect of 
basic European work in bacteriology during the mid-century, various 
factors have been noted, most of which can be traced directly to social 
and culturalfactors in American civilization. Inadequate medical train- 
ing, lack of research facilities, language barriers, opposition of 
political, religious and commercial groups, the attitude of mind 
which placed a higher value on wor:. which was immediately useful- 
applied science (represented by surgery) rather than theoretical 
science (represented by etiology), the culmination of intellectual 
independence in the mid-century, and the factor of medical opposition 
to new ideas which were not conclusively “demonstrated”, all com- 
bined to prevent contributions towards the development of the science 
of bacteriology in America before 1880. 


A HISTORICAL STUDY OF THE KANSAS CITY STAR SINCE 
THE DEATH OF WILLIAM ROCKHILL NELSON 
1915 — 1949 


(Publication No. 1459)* 


William Jackson Bell, Ph.D. 
University of Missouri, 1949 








The Kansas City Star, founded in 1880 by William Rockhill Nelson 
and Samuel E. Morss, was developed through the genius of Nelson. 
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(Morss left the paper during the first year because of his health). 
The Star early became the strongest paper in a highly competitive 
field. 

Nelson first added a Sunday edition and later a morning paper 
without increasing the subscription cost. The Star developed a 
blanket coverage of greater Kansas City and soon was dominant also 
in Kansas and western Missouri. At Nelson’s death The Star’s two 
hundred thousand circulation was more than double that of the com- 
bined opposition. 

The newspaper was operated by the Nelson estate for eleven 
years after his death. Since 1926 it has been operated by the employe- 
company which bought it for eleven million dollars, the second highest 
price ever paid for a newspaper up to then. Payment was completed 
in 1939, four full years ahead of schedule. 

Irwin R. Kirkwood, Nelson’s son-in-law, made the staff purchase 
possible by arranging personal loans on easy terms. He was the only 
majority stockholder the company has ever had. The stock has not 
accumulated in the hands of afew; instead, from eighty-seven stock- 
holders in 1926, the number has increased to two hundred fifty. A 
special provision prevents the stock from getting into the hands of 
anyone outside the firm. 

Nelson refused to admit either halftone pictures or comic strips 
to his papers, and these were not added unti] 1921. The colored 
comic section was added in 1924, along with a fine four-color mag- 
azine, which was abandoned in favor of a rotogravure section in 1926. 

The Star pioneered with a radio station in 1922, the first in the 
Midwest, and in 1949 it is bringing the first television to Kansas City. 

Under Nelson there was never a time when some campaign was 
not being waged for what he thought was the good of Kansas City or 
its trade territory. The Star still crusades, but less continously. 
One of these crusades for cheaper gas brought a libel suit for fifty- 
four million dollars, the largest ever filed against an American | 
newspaper. A crusade against medical quackery led to a suit for 
five million dollars. Another Star campaign played an important 
part in the destruction of the corrupt Pendergast machine. The 
paper’s internationalist voice on foreign affairs has twice won 
Pulitzer prizes for Editor H. J. Haskell. 

Its makeup has continied conservative, and there is no plan to 
change this trademark. The writing continues lively and interest- 
ing, stressing local news and human interest stories. 

Three times since 1915 the publishing equipment has been 
modernized. In.1949 the new presses will give faster production 
and permit the use of color throughout the paper. In 1935 The Star 
was a charter member of the first wirephoto circuit. Radio-tele- 
phone equipment was added in 1946 to expedite local news. 
The Star continues as an extremely successful newspaper 
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enterprise with a profit every year since 1889. This profit is based 
on an excellent advertising lineage and exceptional circulation coverage. 
Both circulation and advertising are at all-time highs in 1949. 

The Star has had an absolute monopoly in Kansas City since its last 
rival suspended in 1942, a monopoly that was brought home to Kansas 
Citians with force when the paper was strike-bound for seventeen 
days in 1947. 

The Star is one of the great newspapers of the country, and its 
policies seem likely to continue much as in the past because its 
staff has grown up on The Star traditions. 





THE REVIVAL OF LOLLARDY IN THE ENGLISH 
REFORMATION OF THE SIXTEENTH CENTURY 


(Publication No. 1292)* 


Kenneth Schaaf Cooper, Ph.D. 
University of Missouri, 1947 


John Wyclif died in 1384, ninety-nine years before Martin Luther 
was born, yet the Lollard idea, drawn principally from his writings, 
contained many of the basic concepts later found in sixteenth century 
Protestantism. Though students have long been aware of the simi- 
larity of Lollardy and Protestantism, the precise relationship between 
them has been one of the neglected aspects of English Reformation 
studies. . 

The resemblance between Lollardy and Protestantism went be- 
yond their common anticlericalism. Both movements shared the 
same beliefs upon matters of Biblical authority, sacramental doc- 
trines, church polity, and relations of church and state. Both move- 
ments also faced clerical persecution, for the church fought Lollardy 
throughout the fifteenth century just as it later fought Protestantism. 

Despite the clergy’s efforts, Lollardy survived in England until 
the introduction of Lutheranism in the 1520’s when the Lollards, per- 
ceiving the striking similarity between their own views and those 
taught by Luther’s disciples, joined with the Protestants. Even some 
of the churchmen saw Lutheranism merely as a revival of Wyclif’s 
old heresies. In merging with Protestantism, Lollardy lost its sepa- 
rate identity since its basic doctrines were virtually indistinguishable 
from those of the Protestants. 
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The primary importance of Lollardy in the history of the English 
Reformation, however, does not rest in the merging of the two move- 
ments. The Lollards were few in number and largely uninfluential; 
they did not provide a single Reformation leader. More important 
than the survival of Lollardy was its revival by William Tyndale, 
John Bale, and John Foxe as one aspect of the effort to justify Protes- 
tantism through an appeal to history. These reformers, anxious to 
refute the charge that their faith was a newly invented heresy, turned 
to Christian history to prove that far from inventing new doctrines, 
they wished only to return to the uncorrupted faith of the apostolic 
church even as a few spirits in every generation had sought to do. 
They represented Wyclif as one of the voices raised on behalf of 
truth in times past, and they eagerly associated their own movement 
with so venerable a tradition. To promote the revival they printed 
surviving Lollard tracts and wrote accounts of Lollard history of 
which the most notable was John Foxe’s Acts and Monuments. 

The first reformers concerned with the Lollard revival belonged F 
to the more radical section of English Protestantism, but by the end 
of the seventeenth century, all elements of the Church of England, 
save the high church faction, accepted Lollardy as part of the Angli- 
can tradition and John Wyclif as the “Morning Star of the Reformation.” 
In the broader history of the sixteenth century Reformation, the chief 
Significance of Lollardy lay in its revival as an argument rather than 
in its survival as a movement. 








A HISTORY OF THE CHURCH OF GOD (HOLINESS) 
(Publication No. 1365)* 


Clarence Eugene Cowen, Ph.D. 
University of Missouri, 1949 


The Church of God (Holiness) is one of the many Holiness groups 
which originated in the latter part of the 19th and the first quarter of 
the 20th century. The main leaders of the movement were ministers 
from different old-line churches but mostly from the Methodist church. 
Dissatisfaction with the old-line churches arose because of their in- 
difference or opposition to the doctrine of entire sanctification. 

The early leaders first formed the Southwestern Holiness Asso- 
ciation in 1879 with the idea of reviving the doctrine of sanctification 





* Microfilm copy of complete manuscript of 491 pages, $6.14. 
Enlargements 6” x 8”, 10¢ per page. Library of Congress 
Card Number Mic A 49-172. 








HISTORY 111 


within the old-line churches. They proposed to hold campmeetings 
and revival meetings outside those churches and to advise their con- 
verts to join the different old-line churches of their own choosing. 
However, it was not long before the swiftly spreading Holiness re- 
vival in north Missouri and eastern Kansas brought strong opposition 
from preachers in the old-line churches. The majority of Holiness 
leaders felt that their converts could not survive if they became 
members of old-line churches. 

By 1883 many of the Holiness preachers had either left their re- 
spective churches or had been expelled. Since a great portion of the 
Holiness converts had withdrawn into “Holiness Bands” it was decided 
to dissolve the Southwestern Holiness Association in favor of a specfic 
church movement, called the Church of God. The ministers believed 
that their teaching on the doctrines of regeneration, entire sanctifi- 
cation and the one New Testament Church definitely identified them 
with the original Apostolic Church of the first century. 

The Holiness revival seems to have spread swiftly in Missouri 
and Kansas from 1883 to 1897. During this period some 40 churches 
were organized and itinerant preachers were chosen as pastors. 
However, the churches were small and for the most part the work 
lacked permanency because of improper direction. 

Two divisions occurred during this period which did much to 
retard the progress of the work and to discredit it in the eyes of 
outsiders. The first of these arose in 1886 over the order and ordi- 
nances of the church, and resulted in the expulsion of those opposed 
to the ordinances. The second occurred in 1897 over church govern- 
ment and resulted in the two factions known as “Local Church Sover- 
eignty” and “Elder Supremacy.” 

These two groups maintained separate organizations from 1897 
to 1922 when they again merged into one body, with a small faction 
from the Sovereignty group dissenting. During this period the Su- 
premacy group organized some 40 churches while the Sovereignty 
faction had approximately 100. Most of the churches were in rural 
communities. For the most part services were held in temporary 
quarters, such as school houses, halls and abandoned church build- 
ings. Most revivals were held in tents, brush arbors and rented 
temporary buildings. 

The united work from 1922 to the present has shown increasing 
interest in a concerted effort to advance both the educational and 
missionary interests of the church. A general college and five 
smaller schools have been established, and successful missionary 
work has been organized in the West Indies and South America. 

While the number of churches has not materially increased, 
the membership has shown substantial growth. A number of the 
earlier churches ceased to function but new ones took their place. 
There has been a decided trend toward increase in urban churches. 
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Many of the churches now have resident pastors, which makes for 
larger churches. Nearly all congregations have permanent places 


of worship and are largely free of debt. 


THE HISTORY OF THE CULTURAL MISSIONS IN 
MEXICAN EDUCATION 


(Publication No. 1463)* 


Albert Jaures Delmez, Ph. D. 
University of Missouri, 1949 


ed 


Major Adviser: Wm. E. Drake 


Purpose: 
To trace the development of the cultural missions from their 


inception to the present time. To relate their significance in the 
light of Mexico’s past and present educational history. 


Scientific Approach: 
Detailed study of important documents and reports in the De- 


partment of Education, Mexico City. Survey of studies on Mexican 
education made in Mexico and in the United States. 


Summary: 
1. In the early 1920’s scarcely one fourth of the Mexican popu- 


lation could read or write. 


2. Rural schools were practically nonexistent despite that 80 
per cent of the population was classified as rural. The traditional 
and catechetical method of instruction was the accepted practice in 
the few rural schools that flourished. 


3. In 1921 the Department of Education, in the interest of stimu- 
lating popular education, dispatched missioner-teachers to the rural 
areas to conduct social surveys, establish schools, recruit teachers, 


and advise on teaching methods. 


4. In 1923 the first cultural mission, as an organically consti- 
tuted body, replaced the loosely integrated organization of missioner - 
teachers. In 1926 the Office of Cultural Missions was created in the 


Department of Education. 


— 
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o. secular in nature, the rural missions discharged two sig- 
nificant functions: the in-service training of teachers by means of 
rural institutes; and the cultural, social, and economic elevation of 
the rural masses. 


6. Attuned to community life, the cultural missions exercised 
a transcendental influence on the development and nature of the 
early rural normal schools. 


7. Since their origin the cultural missions have undergone 
numerous changes. In the light of past experience and contemporary 
needs, they were reorganized on a more substantial basis in 1942. 


8, Sixty-seven cultural missions operated throughout the Republic 
in 1948. The number was comprised of forty-six rural missions, four- 
teen motorized missions, and seven special missions. 


9. The staffs of the cultural missions are composed of special- 
ists trained in the various areas of community life. Agriculture, 
small industries, home economics, health, recreation, and problems 
of home and civic responsibilities receive special attention. 


10. During the last few years an attempt has been made to har- 
monize the objectives of the cultural missions with the aims and 
ideals of UNESCO. 


11. The cultural missions have cooperated signally in eliminating 
illiteracy. The literacy rate in 1948 was about 62 per cent. 


12. The cultural missions have been eminently responsible for the 
development of rural education in terms of teacher-training, construc- 
tion of schools, and general community stimulation and improvement. 


Recommendations: . 

1. An adequate program.of rural rehabilitation requires a larger 
number of cultural missions. No fewer than 200 of these educational 
agencies should be operating in the Mexican Republic. 


2. The staff of each cultural mission should be increased. 


3. More funds should be made available to the cultural missions 
for their operation. 


4. UNESCO should study carefully the implications arising out of 
the cultural missions’ program with the view of utilizing similar 
agencies in culturally backward countries. 
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FROM PEACE TO WAR: ASTUDY OF THE NEUTRALITY 
AND NON-BELLIGERENCY OF THE UNITED STATES, 
1937-1941 


(Publication No. 1296)* 


Donald Francis Drummond, Ph.D. 
University of Michigan, 1949 


This study of United States foreign policy between 1937 and 
December 1941 in its relation to the development of the second World 
War is based upon an examination of official records, published docu- 
ments, some newspapers and periodicals, memoir materials, bi- 
ographies, and monographs. Primarily concerned with the detailed 
formulation of policy in the executive branch of the government, it 
aims to show the whole pattern of that evolution as it gradually took 
shape under the spur of events abroad and the restraint of public 
opinion at home. The treatment is strictly chronological. 

As expressed by the special self-denying neutrality legislation 
to which it gave birth, the isolationism of the American people 
reached its height in 1937. Their overwhelming desire to stand 
clear of foreign quarrels was undiminished when the European war 
began in September 1939, and their views on this specific issue 
changed very little before the Japanese attack on Pearl Harbor. But 
their sympathy for the democratic cause was almost as strong as 
their passion for neutrality; they clearly recognized the aggressions 
of Germany, Italy, and Japan; and their fears of an Axis victory led 
them more and more to sanction departures from strict neutrality 
in order to keep the British from losing the war in Europe and Japan 
from gaining an unopposed triumph in Asia. 

Against this background, the policy of the United States govern- 
ment went through two distinct phases in the period 1937-1941. The 
first lasted until Germany gained undisputed mastery of western 
Europe in June 1940 and was dominated by the concept of neutrality. 
Notwithstanding the benefits which accrued to France and Britain 
through repeal of the arms embargo, the government nowhere went 
substantially beyond the limits approved by public opinion. After 
June 1940, however, the war constituted a problem in national de- 
fense; and executive action speedily carried the United States into 
non-belligerency. Henceforth, the influence of public opinion on the 
formulation of policy was much less direct. 
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In the second phase, American policy was more consistent than 
is generally realized. Ever-widening cooperation with Britian was 


its core. This was manifested particularly in Lend-Lease aid and in 
an aggressive employment of the United States Navy. But the Russian 


supply program, the attempt to control Spain and Vichy France 


through economic rewards and penalties, and the use of diplomatic 
pressure to keep smaller European countries from utter subservience 
to Germany were also important. 

While the United States thus directed its major strength against 
Germany, it sought to restrain Japan by argument. But this strategy 
began to collapse in the summer of 1941. Japan’s aggressiveness, 
the American freezing order, and Roosevelt's decision to forbid her 
any new advances gave this country a political program which its | 
military and naval forces in the Pacific could not uphold. This was 
the immediate situation which drew the United States into the war, 
but American commitments in the Atlantic and Europe gave Japan 
her opportunity. 


THE HISTORY OF THE DUNLOP RUBBER CO., LTD., 
1888-1939 


(Publication No. 1391)* 


Kathleen Edith Dunlop, Ph.D. 
University of Illinois, 1949 


In 1888 John B. Dunlop, veterinary surgeon, of Belfast, Ireland, 
obtained British patent number 10,607 for the invention of a double- 
tube pneumatic tire primarily for use on the newly-popularized 
safety bicycle. In order to exploit the tire commercially, he arranged 
with William Bowden and J. M. Gillies for the formation of a pneu- 
matic tire company in which the guiding genius was to be Harvey Du 
Cros, then president of the Irish Cyclist Association. The Pneu- 
matic Tyre and Booth’s Cycle Agency, Ltd., was formed at a capital- 
ization of £25,000 with its place of business in Dublin, Ireland. 

In 1894 the Pneumatic Tyre and Booth’s Cycle Agency became 
known as the Pneumatic Tyre Company. Improvements were made 
in the tire as invented by Dunlop. When the market demand in- 
creased for the tire the company moved from Dublin, Ireland, to 
Coventry, Ireland, the center of the British cycle business. The 
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company at first allotted to various rubber companies the manufac- 
ture of the component parts that went into making the tire and 
assembled the tire themselves. However, the company purchased 
Byrne Brothers India Rubber Company of Birmingham so that they 
might manufacture the tire themselves. With this purchase the 
main factory was transferred from Coventry to Birmingham. In 
1896 the Dunlop company played a part in the period of boom and 
frenzied speculation. The company was sold to Ernest T. Hooley. 
The name “Pneumatic Tyre Company” was changed to “Dunlop 
Pneumatic Tyre Company.” 

In 1895 the brothers Michelin of France attached the pneumatic 
tire to the automobile. The Dunlop company founded the Rubber 
Tyre Manufacturing Company, Ltd., of Birmingham, to begin the 
manufacture of the tire. By 1900 the company had its own tires on 
the market. In that year the Dunlop Pneumatic Tyre Company 
liquidated the Rubber Tyre Manufacturing Company and changed the 
name of Byrne Brothers India Rubber Company to the Dunlop Rubber 
Company. The Dunlop Pneumatic Tyre Company became a holding 
company. The latter company later changed its name to the Parent 
Tyre Company, and later to the Parent Trust and Finance Company. 
In 1931 the Parent Trust and Finance Company was declared bank- 
rupt. 

Early in the history of Dunlop, Harvey Du Cros realized the 
importance of exploiting the pneumatic tire all over the world. The 
Dunlop Tire and Rubber Company was founded in the United States 
and the Dunlop Tire and Rubber Goods Company, in Canada. In 
France, the Societe des Pneumatiques Dunlop and in Germany, the 
Deutsche Dunlop Gummi Compagnie A.-G. were set in operation to 
manufacture all Dunlop rubber products. Companies were also es- 
tablished in Australia, New Zealand, Japan, India, and South Africa. 

As the years went on after the company’s founding in 1889 it 
acquired plants and facilities that made possible its production of 
rubber products without outside help. Dunlop also acquired a number 
of competing rubber companies. As a result of this, Dunlop could be 
classified by various types of combinations according to fields of 
production. For example, Dunlop was a vertical combination, in 
that it united plants at suecessive stages of production. Dunlop owned 
Improved Steel Company; James Hoyle, Ltd.; Dunlop Rim and Wheel 
Company; W. Goodyear and Sons, Ltd.; Dunlop Cotton Mills, Ltd.; 
and Dunlop Plantations, Ltd. Dunlop was also a horizontal combina- 
tion, since that type of combination groups plants at a given level of 
production. The member companies that helped to make Dunlop into 
a horizontal combination were: The Clipper Tyre Company; Camp- 
bell Achnach & Company; Charles Macintosh and Company; New 
Eccles Rubber Works, Ltd.; India Tyre and Rubber Works, Ltd.; 


and W. & A. Bates, Leicester. 
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THE CULTURAL CLIMATE OF THE CENTENNIAL CITY: 
PHILADELPHIA, 1875-1876 


(Publication No. 1482)* 


Dorothy Ditter Gondos, Ph.D. 
University of Pennsylvania, 1947 


This study seeks to analyze centennial Philadelphia in respect 
to its cultural aspects, such as art, literature, science, music, ed- 
ucation, religion and morality. The research has been especially 
limited to the Centennial period because only in a narrow span of 
time can any organization so complex as a city be critically exam- 
ined. 

Chapter I, “All Around the Town,” gives a brief resume of 
exhibitions in modern times. Reasons why Philadelphia was chosen 
as the ideal spot for the celebration of 100 years of American inde- 
pendence are discussed. Attention is given to the establishment of 
the United States Centennial Commission and of the Centennial Board 
of Finance. Information is then provided on such details of Phila- 
delphia as its size, boundaries, population, racial groups, industries 
and business institutions, homes, transportation system, police and 
fire protection, health problems and politics. 

Chapter II, “O Tempora! O Mores!” describes and attempts to 
evaluate the Moody-Sankey revival meetings of 1875-1876 in Phila- 
delphia. It shows the city reaction to varying surface problems of 
religious import’and its deep interest in humanitarianism. The care 
of the unemployed, poverty-stricken, mentally ill, delinquent and 
criminal members of society, as well as of children and animals, 
are all matters of discussion. That more concern was felt over 
sexual standards, amusements, and temperance reform than over 
any other items, such as the sharp business practices or shady 
political deals of the day is also noted. 

After some general observations on the status of Philadelphia 
women of the era, Chapter III, “The Centennial Belle” proceeds to a 
consideration of the work of women for the Centennial. It is noted that 
the Women’s Centennial Executive Committee once saved the day for 
the Centennial proposition as a whole and furthermore made possible 
the building used to exhibit the achievements of women. Much of the 
credit for the committee’s success is given to Mrs. Elizabeth D. 
Gillespie, its president and great-granddaughter of Benjamin Franklin. 
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In “Mind over Matter,” Chapter IV, formal education, as well 
as learned societies and other forces which make for an enlightened 
population, are considered. The Academy of Natural Sciences, the 
Zoological Garden, the Franklin Institute, the American Philosophi- 
cal Society, the Historical Society of Pennsylvania and the Academy 
of Fine Arts are all duly treated. 

Recreation in all forms is the subject of Chapter V, “The Pur- 
suit of Happiness.” Philadelphia society and club life are analyzed 
while the devotion of the Quaker city to the good things of the table 
is also mentioned. Likewise examined are theatrical possibilities 
offered the Philadelphian in the Centennial era. The musically- 
miftded citizen had numerous events to attract him, especially the 


concerts at the Academy of Music under the baton of Theodore Thomas. 


Outdoor recreation included a great variety of sports, both for the 
active participant and the spectator. 

Since this was the day when literary clubs flourished, consider- 
able space is spent in Chapter VI, “Mightier than the Sword,” on the 
organization of several of these groups in Philadelphia, among them 
the Saturday Parties and the Shakespeare Society. Philadelphia 
journalism, in respect to tone and background, is next examined. 
The final section of this chapter is devoted to the careers and ac- 
complishments of five leading Philadelphia writers. 

The concluding chapter, “The Greatest Show on Earth,” de- 
scribes some of the details of the Centennial Exposition and its 
effect on Philadelphia. Mainly through the efforts of John Welsh the 
exposition was financially a success. Despite this financial success 
and the temporary revival of the city, it is pointed out that there 
were no deeply lasting results for Philadelphia itself. 


a 


THE BACKGROUND AND DEVELOPMENT OF EARLY 
MISSOURI TRIAL COURTS 


(Publication No. 1468)* 
James Griffith Harris, Ph.D. 
University of Missouri, 1949 


The development of court systems in the United States has al- 
ways been influenced by older models. Missouri and other states 
adopted these models with variations to fit their individual needs. 
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England provided the first model which presented a chaotic 
picture of a system consisting of royal, feudal and pre-Norman 
courts. In general, courts held by justices of the peace carried on 
local government and exercised jurisdiction over less serious crimes 
while the royal, central courts, possessing appellate and original 
jurisdiction, supervised the lower courts and brought professional 
justice to every county by commissioning itinerant judges with juris- 
diction over capital crimes and all but the smallest civil actions. 

Most colonists were familiar with the local courts, but in trans- 
planting them to the new world they expanded their jurisdiction. 
Itinerant judges decided more important cases, but many later 
Colonial and Revolutionary legislatures, contrary to English prac- 
tice, set times and places for regular meetings of courts held by 
professional judges on circuits, thus localizing even the professional 
courts. For the same reason, the justices of the peace, unlike their 
English prototypes, were given expanded civil jurisdiction. Admin- 
istrative and iudicial functions were generally retained by the local 
courts, and supreme tribunals usually exercised original and ap- 
pellate jurisdiction which in many colonies included equity and 
common law jurisdiction as well. 

Each frontier state was influenced by the state immediately to 
the east, particularly if it had been under the jurisdiction of the 
older state. Physical conditions reinforced the trend toward local 
courts. The number of courts and judges dwindles due to increasing 
use of professional judges who possessed both common law and 
equity jurisdiction. They held courts in each county of their cir- 
cuits, and the old local courts gradually changed to administrative 
agencies. The justice of the peace retained jurisdiction over small 
causes. In all states the highest court exercised appellate juris- 
diction exclusively. 

The trend toward local courts was influenced by the desire to 
make the courts more responsive to the people. In order to accom- 
plish this, legislators limited the judges’ tenure and made their 
offices elective, although usually this was not accomplished with the 
professional judges until the 1850’s. Common law and process under- 
went legislative modification for the same reason. These changes 
were not simply frontier innovations but resulted from a nation wide 
agitation for more democratic government. 

Missouri followed the older patterns. The court system was 
gradually concentrated, reaching a peak during the territorial period 
with a professional circuit court possessing both judicial and admin- 
istrative functions. The constitution of 1820 specialized jurisdiction 
by placing administrative functions in a county court. It provided 
for probate and chancery courts which soon disappeared as the needs 
and financial situation of the state did not warrant this specialization. — 
The Supreme Court retained only appellate jurisdiction, the circuit 
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courts provided professional justice for every county, and in every 
community a justice of the peace settled petty quarrels. 

The increase of litigation in St. Louis posed a new problem. No 
state gave the judiciary authority to solve administrative problems 
by assigning judges wherever they were needed. The legislature 
provided new specialized courts for St. Louis which unnecessarily 
complicated jurisdiction. This clumsy expedient resulted from the 
rural concept of local courts and distrust of the judiciary. 

By 1845, Missouri, in common with other states, faced new 
problems through the growth of urban areas, problems not foreseen 
by the designers of a system intended for a rural environment. 


> 


HISTORY OF THE MISSOURI LUMBER AND MINING 
COMPANY, 1880-1909 


(Publication No. 1481)* 


Leslie Gamblin Hill, Ph.D. 
University of Missouri, 1949 


Lumbering has moved from one virgin forest to another. The 
operations of the great mills in the Ozarks was one phase in the 
history of this migration. 

The Missouri Lumber and Mining Company, a Missouri cor- 
poration organized by Pennsylvania lumbermen in 1880, played a 
prominent role in the harvesting of the virgin yellow pine forests 
of the Missouri Ozarks. When the company first began operations 
at White’s Mill, about ten miles north of the present village of 
Grandin, in Carter County, Missouri, the highland region of south- 
central Missouri was virtually a wilderness which had been by-passed 
by the main currents of westward migration. 

John Barber White, the able general manager of the Missouri 
Lumber and Mining Company, moved his mill to Grandin in 1889. In 
that year, he made a contract with the Kansas City, Fort Scott, and 
Memphis Railroad in which the latter agreed to build a branch east- 
ward from its main line at Willow Springs, Missouri, to the timber 
holdings of the lumber company in Carter County. Thus, a means 


of marketing lumber products was assured. 
The town of Grandin was constructed and owned by the corpor- 


ation. It had no municipal government, no saloons, and no police 
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force. Local law and order were represented by one officer employ- 
ed by the company. Necessary supplies for the labor force were 
furnished by a company store. Churches and charitable organizations 
were encouraged and were given financial assistance by the Grandin 
concern. 

The Missouri Lumber and Mining Company soon built tram roads 
into its holdings and used log trains to supply the mill with logs. By 
1892 productive capacity was expanded until the two band mills and 
one circle mill had an annual output of seventy-five million board 
feet of lumber. The mill had become one of the largest in the United 
States. 

In 1897 the Missouri Lumber and Mining Company and two 
neighboring concerns, the Cordz-Fisher Lumber Company and the 
Ozark Land and Lumber Company, organized a joint selling agency 
at Kansas City which was incorporated in 1898 as the Missouri Lum- 
ber and Land Exchange Company. The Exchange greatly facilitated 
the marketing of lumber produced in the Ozarks and lessened com- 
petition among the largest yellow pine mills in Missouri. 

Since the company cut the timber from fifteen to twenty thousand 
acres annually, the disposition of cut-over lands was a problem of 
considerable importance. For a time, the general manager hoped 
to develop an agricultural economy to replace sawmilling in the 
Ozarks when the pine was gone. Mineral prospecting was carried 
on, but only low grade iron ore was found in quantity. The company 
also investigated the possibilities of practical forestry, but concluded 
that it was unprofitable because of the high tax rate. Consequently, 
the directors of the corporation decided to dispose of cut-over lands 
and to abandon the region. 

During the comparatively short time when the great mills were 
operating in the highland, south-central Missouri experienced a 
period of progress. However, the removal of the one important re- 
source within the space of a few years was a tragedy for the inhabi- 
tants, for the region has become one of the most economically re- 


tarded areas in the state. 
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THE LINCOLN-McCLELLAN PRESIDENTIAL 
ELECTION IN ILLINOIS 


(Publication No. 1395)* 


Paul Gaylord Hubbard, Jr., Ph.D. 
University of Illinois, 1949 


During the Civil War years Illinois was one of the mainstays of 
the Union. Her large population and diversified production were 
genérously drawn upon by the administration in its efforts to subdue 
the rebellion. But while the people of the state devoted vast energy 
to the actual business of fighting the war, they also gave considerable 


attention to politics. 
The fateful election of 1860 had resulted in the triumph of the 


Republicans and Abraham Lincoln, but the victors, overconfident 
and careless, lost the state in 1862. Lincoln’s government by no 
means had the undivided support of Illinois Republicans, while the 
Democracy split into the “war” and “peace” divisions. Thus, as the 
presidential year of 1864 approached there was considerable con- 
tention for control of the parties, and speculation on possible nomi- 
nees was widespread in the fall of 1863. Most Illinois Republicans 
gave Lincoln their support, but some so-called Radicals and many 
German-Americans hoped the nomination would go to Salmon P. 
Chase or John C. Frémont. Among the Democrats George B. McClellan 
appeared to be a general favorite. 

The political activities of 1864 in Illinois got under way when 
the Union party met in Springfield for its state convention on May 
25th. There they instructed their delegates to the national convention 
to support Lincoln. The Democrats gathered at the same place on 
June 15th, but they pledged their delegates to no particular man. 

Lincoln’s nomination was made at the Baltimore convention of 
the Union party in early June. The Democracy did not select McClellan 
until late August in a convention in Chicago. In this campaign a 
third-party movement also made its appearance when a Cleveland 
convention of disaffected Republicans projected John C. Frémont into 
the race. 

The nominees thus decided upon, the parties in Illinois set up 
their state organizations and began to sift the issues of the time. 
Corruption, mismanagement, and abuse of civil liberties by the Lin- 
coln government were pointed to by the Democrats. Unionists 


i 
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“waved the bloody shirt” and made their opponents out as traitors 
and Southern sympathizers. In the midst of this struggle came the 
peace movement and the failure to find a means for terminating the 
war short of victory. 

Campaigning in Illinois was carried on through mass meetings, 
stump speeches, campaign literature, and newspaper propaganda, 
while relatively unimportant but interesting bits of “color” cropped 
up for the amusement of the citizenry. 

Although the Union party won Illinois by a substantial majority 
in November it suffered deep depression in August. Some Republicans 
felt Lincoln could not win and should be replaced. The President 
himself was doubtful about his chances. But spirits revived in Sep- 
tember when Sherman took Atlanta and Sheridan cleared the Shenan- 
doah. The peace-short-of-victory Democrats then found themselves 
with no strong talking point. At about the same time Frémont with- 
drew from the canvass. 

A problem which perplexed Illinois politicans was the question 
of the soldier vote. The troops could not vote in the field, and many 
of them wanted the voting privilege. To this the Republicans agreed, 
and the government was urged to have men home before November 8th. 

The election was held in an orderly manner, and the threatened 
violence never materialized. An analysis of the election statistics 
indicates that heavily populated northern Illinois generally supported 
Lincoln while the rural south went for McClellan, and the President 
took the state by 30,000 votes. 


VITA 


Paul Gaylord Hubbard, son of Paul G. and Mary Jane Hubbard, 
was born in Virginia, Minnesota, August 6, 1921. At the age of six 
years he moved with his family to the city of Winona, Minnesota, 
where he attended the normal school of the state teachers college 
and Winona High School, from which he was graduated in 1939. 
Undergraduate work was done at Wabash College, Crawfordsville, 
Indiana, the A. B. degree being conferred with the Class of 1943. He | 
was elected to Phi Beta Kappa in the senior year. In the fall of 1943 
he entered the graduate school of the University of Illinois as a 
Scholar in History and in June, 1945, received the master’s degree, 
having done a thesis on Lincoln’s relation to liberal sentiment in 
Great Britain. For two years he was a Fellow in History and taught 
both in the A. S. T. R. program and as an Assistant in History. His 
marriage to Henrietta Kamarit took place in September, 1947, and 
that autumn he became an instructor in political science and history at 
the Galesburg Undergraduate Division of the University of Illinois. 
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ROMANTICISM AND CONSERVATISM 
IN FRANCE (1815-1848) 


(Publication No. 1397)* 


Muriel Cleverly Keniston, Ph.D. 
University of Illinois, 1949 


Romanticism and conservatism have been used by this author 
as convenient pegs on which to hang similar views and not to imply 
orthodox bodies of thought. To render their usages more precise, 
it was necessary to consider Romanticism and the conservative 
doctrine, Traditionalism in two phases. In the first period, 1815- 
1830, the two groups of ideas displayed an intimate connection. The 
most characteristic feature of both was a reaction against intellec- 
tualism and an emphasis on sentiment, traditions, and continuity. 

In the second period, 1830-1848, Romanticism broke off its relation- 
ship with conservative thought and adapted itself to the democratic 
and humanitarian ideas of the eighteenth century. While Tradition- 
alism as a theory of social order was submerged in this era, its 
influence lived on in the conservative liberals. 

The main figures of this study are Bonald, De Maistre, Lamen- 
nais, Ballanche, Chateaubriand, Guizot, and Mme. Stael. Their points 
of similarty were largely initiated from two common postulates. The 
first was the principle that man is not solely a rational being. The 
writers’ attempts to provide for man’s irrational nature brought 
about a renovation in Christianity, history, and literature. Above all, 
the writers were inspired to reinstate a moral basis for society and 
to appeal to moral justice, sympathy, and humanity. The second was 
that society and life in general are natural organisms or the product 
of time and experience. This assertion anticipated a later approach 


. to.social problems--the evolutionary philosophy. The writers’ views 
based on these common assumptions bore a striking contrast to the 
predominantly rational and terrestrial criteria of the eighteenth 
century. 

The starting point of their theories was in the urgent problem of 
establishing a political regime after 1796 and more particularly after 
1814. In the shadows of the French Revolution and under the influence 
of personal inclinations, the writers made certain assumptions on the 
relationship between the individual and the state. The viewpoint on 
this subject accounts for the different recipes for attaining social 
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order. For instance, with De Maistre, the individual had signifi- 
cance only in relation to his services to the state. Believing that 
individual liberty stymied the possibility of national union, he favored 
the predominance of an authoritarian state. On the other hand, Mme. 
Stael demanded liberty or representative government for the better 
functioning and unity of the state. The writers’ reverence for either 
liberty or authority was the basis from which they challenged many 
rationalistic theories such as the Social Contract and popular sov- 
ereignty. This is also the starting point for the assimilation of 
eighteenth century ideas or their appearance in a new guise. Among 
the assimilated ideas may be numbered the Classical doctrine of the 
powerful influence of ideas and institutions and the Physiocratic 
“natural order.” Eighteenth century humanitarianism appeared 
under the form of Romantic sensibility. 

This study is the product of the belief that it is impossible to 
understand historical facts and problems without occasionally re- 
sorting to theory. For, political and social doctrines even when 
deposited in relatively unknown writings, reflect social conditions 
and circumstances. The main feature of the author’s approach to 
this body of thought was to project herself into the writers’ situa- 
tions and to struggle along with them in finding the theories on 
which, in their opinions, society should operate. The resulting doc- 
trines ranged from the authoritative conservatism of the ancien 
régime to the democratic tendencies of the humanitarian idealists. 
The writers not only interpreted past and current developments but 
also inspired future trends. Thus, it may be concluded that the 
Romantic and conservative thought, 1815-1848, was the product of 
various minds rather than a system. 
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DAUNTLESS WOMEN: THE STORY OF THE WOMAN 
SUFFRAGE MOVEMENT IN PENNSYLVANIA, 
1910-1920 


(Publication No. 1382)* 


Henrietta Louise Krone, Ph.D. 
University of Pennsylvania, 1946 


Philadelphia women were the pioneers of the equal suffrage 
Campaign in Pennsylvania; the Quakers accepted woman suffrage 
agitation as an anti slavery adjunct. In 1869 the Pennsylvania 
Woman Suffrage Association was orgainzed in Philadelphia, but 
until 1910 the work consisted mainly in holding meetings and distri- 
buting literature. Beginning in 1908 local clubs were formed 
throughout the state; these became affiliated with the state associa- 
tion. During the last seven years of the movement organization, 
propaganda, and political agitation proceeded through the Woman 
Suffrage Party, a plan by which the legislative district became the 
unit of organization. Under the leadership of Pittsburgh women, 
party organization was perfected in all the sixty-seven counties of 
the state, and the party and the state association merged into a single 
pressure group whose aim was an equal suffrage amendment to the 
state constitution. 

In 1910 the new humanitarian and democratic impulses, known 
as the Progressive Movement, pervading the United States penetrated 
equal suffrage ranks and gave new impetus to the National American 
Woman Suffrage Association’s referenda campaigns to win equal 
suffrage amendments to state constitutions. In 1912 Senator Boies 
Penrose’s supremacy in Pennsylvania was challenged by the Washing- 
ton party, the state Progressive party. This political unrest provided 
the opportunity for the suffragists to secure a referendum resolution 
from the state legislature. Pennsylvania's referendum in November 
1915 was defeated by an adverse majority of 55,000 votes, concen- 


trated in Philadelphia, where the Republican machine had given orders 
that the women suffrage amendment be defeated. A second referendum 
resolution was defeated in 1917 by the combined efforts of the Penrose- 


Grundy machine and the liquor interests. On June 24, 1919, Pennsyl- 
vania became the seventh state, the first non suffrage state to ratify 


the Nineteenth Amendment. 
While the National American Woman Suffrage Association, under 
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the leadership of Anna Howard Shaw and Carrie Chapman Catt, ad- 
hered to the premise that state victories were essential to winning 
political equality by federal amendment, Alice Paul organized the 
Congressional Union to work exclusively for the federal amendment. 
Her belief in the Pankhurst militant philosophy caused a split in 
suffrage ranks that did not close; consequently, two national organi- 
zations clamored for the allegiance of state workers. The Congres- 
sional Union, which later became the National Woman’s Party, won 
the loyalty of a group of prominent Philadelphia women, who main- 
tained an active committee in the state. 


ERASMUS AND THE SPANISH INQUISITION: 
THE CASE OF JUAN DE VALDES 


(Publication No. 1350)* 


John Edward Longhurst, Ph.D. 
University of Michigan, 1949 


This paper is an attempt to reconstruct the Spanish career of 
the sixteenth century humanist Juan de Valdés who in 1531 fled to 
Italy to escape the ire of the Spanish Inquisition, caused by Valdés’ 
Erasmian doctrines as expressed in his Dialogo de Doctrina Christ- 
iana. 

The approach to this problem has been twofold: to gather to- 
gether the scattered fragments of information available on Valdés’ 
life in Spain, and to place the Spanish humanist within the political 
and intellectual framework which made life difficult for Spain’s 
Erasmists by the fourth decade of the sixteenth century. The paper 
treats accordingly of the early years of Valdés, his contacts with 
the mystically inclined iluminists, his studies at the University of 
Alcala and his relations with the Erasmian humanists at Alcala and 
at the court of Charles V, where his brother Alfonso held the post 
of secretary to the Emperor. Also included are two chapters on 
the Spanish Inquisition, particularly on its proceedings against 
Erasmists, beginning with Valdés in 1529, one chapter on the lost 
Valdés proceso and another on his flight to Italy. The work ends 
with an analysis of Valdés’ Doctrina Christiana, which was the 
cause of all his trouble. Appended are excerpts from procesos in 
the Inquisition archives at Madrid which bear on Valdés, and 
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extracts from the Doctrina Christiana. A descriptive bibliography 
appears at the end. z 

This paper provides, in addition to a narrative biography of a 
virtually unknown period in the life of Valdés, a survey of the cli- 
mate of political-religious opinion in sixteenth century Spain which 
brought to a rather sudden end the cult of Erasmus which had flour- 
ished so widely in the Iberian Peninsula. Whether or not one con- 
siders desirable such restriction of thought in the interest of politi- 
cal and/or religious uniformity, one can only conclude that the 
Spanish career of Juan de Valdés indicates the dangers inherent in 
unguarded expression during times of national and religious stress 


such as marked the sixteenth century Spain. 


- 





MIGUEL HIDALGO Y COSTILLA, FATHER OF 
MEXICAN INDEPENDENCE 


(Publication No. 1342)* 


Fr. Sophocles Michael Sophocles, Ph.D. 
University of Michigan, 1949 


This is a study of the life of Father Hidalgo, the prominent char- 
acter and principal leader of the Mexican Revolution of 1810. It en- 
deavors to prove that Hidalgo is to be forever honored as one who 
gave his life to his country for the right, against injustice and oppres- 
sion. This study includes a survey of the political, religious, eco- 
nomic and social conditions for which Hidalgo and his compatriots 
sacrified their lives to secure independence from European despotism. 

The movement for independence in Spanish North America stemmed 
out of Mexico. This movement was a product of the same general causes 
and underlying motives which animated the revolution in South America. 

With the viceregal government appeared a constant order of things, 
the sanctions of all the monstrosities of the conquest. Enormous 
taxes, and arbitrary laws oppressed the people. For three hundred 
years the clergy, seated on the thrones of the Viceroys, monopolized 
education and controlled economic life. Through the Inquisition the 
Church held sway over the Spaniard, Creole and subjugated races. 

The Church, by-and-large, had denounced independence efforts, had 
excommunicated and helped behead the leaders. Inequality charac- 
terized social life in Mexico. By persistently maintaining the lines 
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between privilege and non-privilege, Spain prepared the way for the 
revolution. Colonial energies and resources were badly utilized. 
Trade restrictions and “economic reforms” were irksome. 

In spite of these oppressions and the strangling of the press and 
literature by the censors, free thought influences, nationalism, the 
budding of scientific investigation and thought invaded Mexico. An 
awakening liberty in all things was the new moving force. 

The Napoleonic invasion of Spain and the news that Joseph Bona- 
parte was being imposed on the Spanish people in place of Ferdinand 
VII, gave a strong impulse to the cause. Even a series of Viceroys 
appointed by the Audiencia failed to check it. 

The father of the movement and protomartyr of the Mexican 
Revolution of Independence was Father Hidalgo y Costilla. On the 
15th of September, he summoned his parishioners and gave the 
“Grito de Delores,” the shout of independence, “Long live our Virgin 
of Guadalupe, long live Independent Mexico, down with bad govern- 
ment!” Soon a great, untrained force of recruits were led on Mexico 
City. The Spaniards hoisted the banner of the Virgin of Los Remedios, 
and sent out the expert military leader, General Trujillo. The final 
encounter between the two forces took place at the Bridge of Calderon 
on January 16, 1811. Father Hidalgo tried to flee across North Mexico 
to the United States. However, the revolutionary leader was captured, 
tried, and executed. 

After the heroic sacrifices of Hidalgo, and the masses, after 
wholesale slaughters by the Spaniards and an increasing holocaust of 
war that stirred all classes to the depths, independence was achieved 
by the hordes of ill-clad, ill-kept armies composed of lower class 
Indians and Mextizos. Hidalgo remains in Mexican History the hero 
who envisaged the full sense of independence of Mexico in the sense 
of emancipation and complete liberation. It is my conviction that 
this great patriot deserves the respect and veneration of the world, 
that he must live among the great heroes, and his name enrolled 
among the world’s champions of liberty. Hidalgo is the man to whom 
Mexico owes its life and political being. He is truly the “benemeritos 


de la patria en grado heroico.” 
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THE RELATION OF PLASTID PIGMENTS TO COLOR 
IN GOLDEN DELICIOUS APPLES 


(Publication No. 1399)* 


Victor Jay Miller, Ph.D. 
University of Illinois, 1949 


Yellow varieties of apples, such as Golden Delicious, often fail 
to develop a satisfactory yellow color in Illinois. Even when the 
flesh has attained the color, taste, aroma and texture characteristic 
of mature apples, the skin may remain green or yellowish-green. 
This is very undesirable from the consumer standpoint because 
such apples are very unattractive and in many cases fail to obtain 
the desired degree of edible quality. Since the Golden Delicious 
variety makes up 25 to 30 per cent of the total Illinois apple pro- 
duction, this problem is of considerable economic importance. It 
seemed that the first step toward the solution of this problem 
should be a study of the quantitative relationships of the plastid 
pigments during the maturation period, to obtain a comprehensive 
picture of the green to yellow color change in skin and flesh. 

A quantitative analysis of the plastid pigments present in the 
skin and flesh of Golden Delicious apples was made. One series of 
samples consisted of fruits picked from the same trees at succes- 
Sive dates over almost a three-month period. The fruits were con- 
sidered to be mature two months after the sampling was started. 

A second series of samples consisted of fruits from trees which 
received heavy applications of a complete fertilizer and from ad- 
jacent check trees. These samples were obtained from eight com- 
mercial orchards. A third series of samples consisted of fruits 
from trees receiving several different fertilizer applications. 

The apples were weighed, measured, and peeled and measure- 
ments were made of the amount of plastid pigments present in the 
skin and flesh. Determinations were made of total chlorophyll, 
chlorophyll a, chlorophyll b, total carotenoids, carotene, and caro- 
tenols. Measurements of the pigments were made optically, using 
a Beckman Spectrophotometer. Reflectance curves of selected 
fruits were made with a General Electric Automatic Recording 
Spectrophotometer. Results were expressed on an amount per unit 
area basis for the skin and on amount by weight and amount per 
fruit basis for skin and flesh both. 
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The change in skin color of the Transparent and Golden Deli- 
cious apples during maturation was shown to be due to the decrease 
in the concentration of chlorophyll, although the concentration of 
carotenoids increased rapidly in Golden Delicious apples near the 
end of the sampling period. 

A method by which the per cent reflectance of the apple skin at 
wavelength 676 millimicrons can be converted into weight of chlo- 
rophyll per unit area by means of a standard curve prepared for 
that variety is described. The suggestion is made that this might 
be used as a basis for establishing maturity standards for apples. 

It was found that heavy applications of complete fertilizer did 
not significantly change the concentration of chlorophyll in the skin 
of fruits on fertilized trees, but the concentration of total caroten- 
oids was significantly increased by such fertilization. 
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He was graduated with honors from Fairfield Community High 
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he re-entered the University of Illinois for graduate study, receiv- 
ing his M.S. degree in 1947. During the summer of 1941 he worked 
at the University of Illinois Cook County. Experiment Station. While 
doing work toward his M.S8., Mr. Miller had an assistantship in the 
University of Illinois Botany Department, where he taught elemen- 
tary botany. While doing work toward his Ph. D., he had an assist- 
antship in the Horticulture Department, doing teaching and re- 
search work. In February, 1949 he accepted an instructorship in 
the University of Nebraska Horticulture Department, where he is 
at present employed. 

He is a member of Phi Eta Sigma, Alpha Zeta, Gamma Sigma 
Delta, and an associate member of Sigma Xi. 

He is married and has a son, two years old. 
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LEAF AND FRUIT COMPOSITION OF THE GOLDEN 
DELICIOUS APPLE IN RELATION TO SOIL FERTILITY 


(Publication No. 1452)* 


Oscar Edmund Schubert, Ph. D. 
University of Illinois, 1949 


This study was conducted in eight commercial apple orchards 
located in the major fruit growing regions of [llinois. In the New- 
ntan, Myers, Hale, Boyd, Eckert, Dell and Leeper orchards, six 
Golden Delicious trees were selected before bloom on the basis of 
uniformity of size, vigor and expected crop. 

In each orchard, except Bear, each of three trees was given 
the following fertilizer treatment, in addition to the grower’s nor- 
mal nitrogen treatment: 10 pounds potash, 10 pounds treble super- 
phosphate, 10 pounds Epsom salts, 30 pounds ammonium nitrate, 
1-1/2 pounds “Agri-Mins” (minor element fertilizer) and one 
pound agricultural borax. In addition to the foregoing materials, 

90 pounds of spray lime were applied to each tree. One of three 
trees had lime injected with the fertilizer while the other twotrees 
had lime spread on the surface of the soil after the fertilizer in- 
jection. 

The fertilizers were added to 50 gallons of water in a power 
sprayer, thoroughly agitated, and injected into the root zone by use 
of an injector consisting of a quarter inch pipe with a control valve, 
spray hose coupling, and a handle to aid in pushing the injector into 
the soil. Twenty-four injections were made around each tree, ac- 
cording to a definite pattern to get the fertilizer well distributed 
about each tree. All soil-fertilizer injections were made in about 
two weeks, starting April 29, 1948. 

In each orchard leaf and fruit samples were taken from one 
tree of each treatment and soil samples from under one check tree. 
The trees were selected on the basis of a similar size of crop. 
Thus, one of the two trees given the “complete-lime on surface,” 
the “complete-lime injected” and one of the three check trees were 
used. Soil samples (taken at four depth intervals of seven inches) 
were analyzed for available potassium, adsorbed and acid-soluble 
phosphorus, pH, base exchange capacity, total exchangeable bases, 
exchangeable calcium and exchangeable magnesium. Leaf samples 
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(taken at random from the median portion of a terminal shoot) were 
analyzed for total nitrogen, chlorophyll, phosphorus, potassium, 
calcium, magnesium, and mangenese. The following determina- 
tions were made on fruit samples: dry matter, titratable acidity, 
levulose, dextrose, sucrose, nitrogen, phosphorus, potassium and 


calcium. 
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Summary and Conclusions 

The injection of large amounts of fertilizers into the soil did 
not result in detrimental effects to the tree or to fruit quality dur- 
ing the first year of this experiment. 

A relationship was found between chlorophyll density and the 
per cent of nitrogen in the leaf which made it possible to estimate 
the per cent of nitrogen in the leaf from a chlorophyll determination. 

The total milliequivalents of cations and anions in the leaves 
and fruit were relatively constant for all treatments within the 
same orchard and soil. 

The fertility levels of the check plots were generally too high 
to cause marked changes in the composition of the leaves or of the 
fruit by use of a large fertilizer application. Levels which may be 
sufficient for fruit production are indicated if they are in balance 
with each other and with nitrogen. 

Attractive color and high quality were accompanied by a rela- 
tively low nitrogen content in the fruit. There is a definite need 
for more control of the amount of nitrogen available to the tree 
during the season, particularly before harvest. 

The amount of precipitation may exert an important role in the 
development of yellow color of the Golden Delicious apple and its 
nitrogen content. 

The per cent of nitrogen, phosphorus, potassium and calcium 
were relatively more constant in the fruit than in the leaf, 
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He graduated with highest honors in the College of Agriculture in 
1942. In the summer of 1942, he became three-quarters time Re- 
search Assistant in Horticulture. The fall of 1942, he assisted in 
teaching the laboratory course in Basic Horticulture. At the be- 
ginning of the second semester in 1943, he resigned his assistant- 
ship to gain experience in practical soil conservation. He was a 
Junior Soil Conservationist in West Virginia for two months before 
notification that he had been accepted in the Army Air Force Mete- 
orological Training Program. After graduation from the “C” Pre- 
meteorology School at Hamilton College, Clinton, New York, he was 
transferred to the Royal Canadian Air Force Radar School at 
Clinton, Ontario, Canada. After graduation, he spent six months in 
the Philippines and was honorably discharged in February, 1946. 
He accepted a position as full-time Instructor of Horticulture at 
West Virginia University in February, 1946, and taught the labora- 
tory in Vegetable Production. In June, 1946, he became half-time 
Research Assistant in Floriculture at the University of Illinois and 
received his Master of Science degree in Horticulture in February, 
1947. In June, 1947, he was employed as half-time Research As- 
sistant in Pomology, and in February, 1949, he accepted the posi- 
tion of Instructor in Pomology. He holds this position at the present 
time. 

He is a member of the following honorary societies: Alpha 
Zeta, Phi Epsilon Phi, Delta Phi Alpha, Gamma Sigma Delta, Phi 
Sigma, Associate Member of Sigma Xi and was recently elected to 


membership in Phi Kappa Phi. 
He was married in 1942 and has one child, Gary Edmund, four 


years old. ; 
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A STUDY OF AMERICAN AGRICULTURAL JOURNALISM WITH 
A VIEW TO ITS ADAPTATION TO CONDITIONS IN INDIA 


(Publication No. 1378)* 


Ram Subhag Singh, Ph.D. 
University of Missouri, 1949 








| The absence of self-rule in India until August 15, 1947, had 
stunted the proper economic growth of the country. The flourishing 
Indian industries such as textiles, shipbuilding, handicrafts, etc., 
were destroyed by the ruling power to make India a source of raw 

: materials and a market for British manufacturers. Industrial 
workers became unemployed. They increased pressure on land 
which resulted in fragmentation of land holdings. Consequently, 
farm size became uneconomic. Farmers became poor and indebted. 
They could not afford to make any improvement in their primitive 
methods of farming. Agricultural production, therefore, could not 
keep pace with the increase in India’s population. Food shortage 
became chronic. 

With the advent of independence, India turned its attention 
toward eradicating the chronic disease of food shortage by improv- 
ing its agricultural production with the aid of modern means of 
farming. 

This changed condition requires a dynamic agricultural press 
which can approach and tell each Indian farm home the advantages 
of the improved methods of farming. The existing Indian agricul- 
tural press is unable to cope with the situation, an investigation 
into this matter suggests. 

The American agricultural press has had a fair share in revo- 
lutionizing American agriculture by popularizing new inventions 
and new ideas. 

A successful and smooth running farm paper in America re- 
quires complete harmony among its editorial, circulation, and ad- 
vertising departments. The editorial department produces a paper 
which attracts circulation, and the circulation in turn, as it in- 
creases ip size, attracts advertisers, who are the chief sources of 
the paper’s revenues. 

News and feature stories of American farm papers are con- 
cerned with (1) the professional side of farming such as production, 
marketing, and other purely economic aspects of agriculture; and 
* Microfilm copy of complete manuscript of 306 pages, $3.83. 
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(2) the household subject matter which interests farm women and 
children. 

In order to gather material for news and feature stories the 
regular reporters, correspondents, and members of the editorial 
Staffs of American farm papers make extensive tours of the areas 
of their papers’ circulation. They usually carry cameras to take 
pictures for illustrating their stories. 

Editorial writers of American farm papers always keep their 
finger tips on farmers’ pulses. They constantly strive to under- 
stand problems which are of vital interest to the American farm 
and farm families and interpret the facts concerning those prob- 
lems in due relation to other problems in concise, logical, and 
pleasing order. 

The entertainment aspects of American farm papers are en- 
hanced by their publication of comic strips, cartoons, humorous 
notes, and verses of popular interest. 

Some important American farm papers take reader interest 
surveys for the purpose of improving their content on that basis. 

An Indian farm paper lacks most of the techniques, features, 
and policies of American farm papers. Its advertising and circula- 
tion work is performed by the same managerial staff. This hinders 
the growth of efficiency in either of the two. 

The very fact that seventeen out of twenty-five Indian farm 
papers are published in the English language indicates that the ed- 
itorial departments of those papers rarely care about spreading 
new inventions and new ideas among Indian farmers who know no 
English. Besides, they publish no household subject matter, which 
means that the interests of farm women and children are given no 
consideration by them. Comic strips, cartoons, and humorous 
notes are never seen in Indian farm papers. The reader interest 
survey is also unknown to them. 

Under the circumstances, the techniques, features, and poli- 
cies of American farm papers could profitably be employed for the 
improvement of Indian agricultural journalism with a view to 
spreading the advantages of improved methods of farming to each 
farm home in India. 
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THE CHANGING CONCEPTION OF THE BUSINESSMAN IN 
THE AMERICAN NOVEL 1865-1940 


(Publication No. 1389)* 


Gordon Wilson Clarke, Ph.D. 
University of Illinois, 1949 


The businessman has been the dominant figure on the American 
scene since the Civil War. This prominence has been recognized 
by both the reading public and the novelists, so that a large body of 
fiction describing and interpreting the businessman has resulted. 
This study is a survey of the novelists’ conception of the business- 
man in the seventy-five years following the Civil War. The disser- 
tation is divided chronologically into five chapters. 

The first chapter describes the businessman fiction from the 
1860’s to 1890. In this period one observes a distinct development 
toward maturity in the novel’s aesthetic value and in the treatment 
of the businessman per se. The realistic treatment of the business- 
man generally followed the patterns of realism exemplified by the 
work of William Dean Howells. The novelists were interested in 
the personal ethics of the businessman, his relationship to govern- 
ment, his relationship to labor, his business morality, and, in some 
cases, his suitability as a subject for an objective study. In gen- 
eral, the businessman was criticized for his exploitation of the 
country and its people during this period. 

The second period, 1891 to 1900, was also characterized by a- 
large amount of criticism directed at the businessman as he was 
represented in the fiction of the times. Although much of the na- 
tion’s development between the Civil War and 1900 is traceable to 
American businessmen, no novelists undertook to praise them as 
public benefactors, great producers, or geniuses of organization 
during those years. Only in the “romances of business” were the 
businessmen lauded, and there the praise was based upon their 
ability to overcome obstacles on the road to power and wealth. 

4 Despite the criticism directed at the businessmen, only a few writ- 
: ers sought seriously to undermine the capitalistic system. Most 
4 novelists tried to trace the difficulties to individuals. 

The third chapter deals with businessman fiction in the twen- 
tieth century prior to 1920. This period was characterized in the 
early years by enthusiastic literary activity in the field of problem 
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fiction, of which very little has survived the problems which called 
it into existence. Neither the style nor the portrayal of the busi- 
nessmen in the novels of this era was altogether successful, as 
demonstrated in the books by Theodore Dreiser. It is noticeable 
however, that in these years the novelists began to differentiate 
more sharply between “good” and “bad” businessmen, even though 
the fictional criticism was based on the reasons used in earlier 
periods. One other noteworthy development at this time was the 
beginning of moderate praise of the businessman. 

During the 1920’s the significance of the businessman below 
the tycoon level was recognized. Led by Sinclair Lewis and Sher- 
wood Anderson, the novelists began to write about middleclass 
businessmen. In finding fault with these men, as most of them did, 
the authors employed a satirical and even ironic tone. Equally im- 
portant was the tendency in the middle 1920’s to praise and defend 
the businessman. Exposure fiction dealing with the evils of a par- 
ticular business activity — the muckraking novel of the earlier 
twentieth century — practically disappeared in this period. 

In the early 1930’s the depression placed the American busi- 
nessman in low public esteem. At this time the proletarian novel 
which severely criticized the businessman was widely popular. But 
then as well as in later years, there were a few novels expressing 
milder and more specific criticism of definite industries. The 
authors of these milder critical novels did not advocate disruption 
of private enterprise as did the authors of proletarian fiction. And 
as in all previous periods there were novelists content to follow y 
more or less the tradition of the “romance of business.” In general, ; 
the businessman fiction of the 1930’s was more varied than it had : 
been before. | 

The overall tone of this type of fiction is critical. While the | 
fault-finding may not always be correct in its detail, the general 
outlines are valid. Although much of the fiction discussed ina 
study of this kind is not great literature, such a study is of consid- 
erable value in understanding American culture because it makes 
available some opinions about the businessman which were held by 


his contemporaries. 











VITA 


Gordon Wilson Clarke was born in Chicago, Illinois, on May 1, 
1923. He attended public schools in that city. In 1940 he entered 
Ripon College at Ripon, Wisconsin, but transferred in 1941 to Hli- 
nois Institute of Technology. In 1942 he attended the summer ses- 
sion at the University of Illinois and remained to receive the A.B. 
degree from that institution in 1943. From July, 1943, to April, 
1946, he served as an officer of field artillery in the Army of the 
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United States, including an eight-month tour of duty on Okinawa, in 
the Ryukyu Islands. He entered the Graduate College of the Univer- 
sity of Illinois in June, 1946. He received the A. M. degree in 1947 
and was appointed Fellow in English for 1947-48 and 1948-49. Since 
1947 he has also been on the editorial staff of Accent, “A Quarterly 
of New Literature.” 
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THE DIFFUSION OF RELIGIOUS DOUBT IN LATE 
NINETEENTH CENTURY ENGLISH FICTION 


(Publication No. 1388)* 
William Earl Buckler, Ph. D. 
University of Illinois, 1949 


Between 1847 — James Anthony Froude’s Shadows of the 
Clouds — and 1905 — George Moore’s The Lake — literally hundreds 
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of novels on the question of religious doubt and unbelief appeared 
in England — some on the side of orthodoxy, others eager for a 
“new” Christianity, and many more advocates of defection from all 
traditional religion. For purposes of this investigation, I have lim- 
ited my subject in several directions. First, I have taken into con- 
sideration only those novels which viewed defection from orthodox 
Christianity with favor. Of these, some advocated complete agnos- 
ticism and materialism, others a “religion” of intellectual ideas, 
and yet others a kind of ethico-humanitarian universal brotherhood. 
Secondly, I have limited the novels used to the years 1867-1905, a 
period which includes the significant novelists concerned with the 
problem at the end of the century. Thirdly, within this limit of 
years I have made an arbitrary selection of novels. In this selec- 
tion, I have tried to arrive at a substantial coverage chronologically 
and also to include the representative works of the more important 
people. No attempt has been made to include all the works of any 
one novelist which might touch on this problem; an adequate sam- 
pling has been considered sufficient. 

This study is divided into five parts. The first part is a gen- 
eral survey of the forces at work in the destruction of traditional 
Christianity throughout the nineteenth century. Of course, no such 
survey could be adequate. Therefore, I have limited the men, 
works, and movements discussed there to those which the novelists 
taken up in the thesis itself presented as influential in the disinte- 
gration and reconstruction of the religious beliefs of their char- 
acters. The second part is an interpretation and exposition of the 
three most important forces destructive to traditional religion pre- 
sented in the novels — Biblical criticism, science, and the social 
movement. Part three treats the major issues at stake and their 
resolution. The attempt throughout this section has been to pre- 
sent the attacks on orthodox views of God and the supernatural, 
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Christ and Christianity, death and immortality, prayer, sin, and so 
forth, and to show what substitutes the novelists proposed. It is in 
this section that the constructive influence of the philosophical 
idealists is especially evident. The fourth part is an analysis of 
the social and personal problems of the apostate — his worldly los- 
ses and the deep loneliness and isolation of his life without the se- 
curity of religious anchorage. Some attempt has been made to show 
the influence of this problem on the rise of the psychological novel. 
The final part of the study deals with the contemporary reception 
of the novels in the periodical reviews and presents my own ap- 
praisals of them by way of an analysis of the problems involved in 
incorporating ideas into an art form. 

The main results of the study are the following: the pointing 
up of what the novelists considered to be the factors relative both 
to the denial of traditional beliefs and to the reconstruction of a 
new and illuminating faith; the observation of a gradual shift in the 
center of the problem from questions of abstract thought and con- 
troversy to the individual conscience, and with this shift the quick 
death of the struggle in the 1890’s; the indication that with the shift 
from matters of argumentation and exposition to that which is most 
deep and personal in the human drama — the individual conscience — 
there was a gradual development of the art of the novel; and, finally, 
some new light on the works of such important figures as Hardy, 
Butler, and Gissing, and on such issues as the rise of the psycholog- 
ical novel and the relative trustworthiness of the introspective auto- 
biography, the fictionalized autobiography, and the religious novel, 
almost invariably autobiographical. 


VITA 


William Earl Buckler, son of William Oscar and Mary Hiestand 
Buckler, was born in Loretto, Kentucky, on October 10, 1924, and 
attended the public grammar school of that city. He attended St. 
Meinrad College, Indiana, from September, 1937, to February, 1943; 
the University of Kentucky from June, 1943, to August, 1945; and 
the University of Illinois from September, 1946, to June, 1949. He 
received both the B. A. degree, 1944, and the M.A. degree, 1946, 
from the University of Kentucky. In 1944 he was awarded a graduate 
fellowship at the University of Kentucky and taught as a graduate as- 
sistant in the Department of English from September, 1944, to May, 
1945, and as an instructor in the same department until August, 
1946. He taught as an assistant in English at the University of Ili- 
nois in 1946-48. He was awarded a graduate fellowship at the Uni- 
versity of Illinois in 1948. On April 1, 1949, he was awarded a 
special postdoctoral non-resident fellowship by the Board of 
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Trustees of the University of Illinois to go to England for a year to 
carry further the investigation begun in this thesis. 


ENGLISH HISTORICAL PLAYS OF THE EARLY 
EIGHTEENTH CENTURY 


(Publication No. 1478)* 


Sister Margaret John Purcell, Ph. D. 
University of Missouri, 1949 


For forty years after the publication of Nicholas Rowe’s play, 
Jane Shore in 1714, minor dramatists produced over fifty plays on 
historical subjects. About half were written on themes intimately 
connected with English history; the remaining dramas were on 
foreign history, both ancient and modern. Many English plays 
were adaptations of Shakespeare; some were reworkings of the 
French; still others were original plays “written in imitation of 
Shakespeare’s style” and in that of other playwrights. 

This dissertation, “English History Plays of the Early Eight- 
eenth Century,” aimed to give a detailed account (from 1714 to 
1754) of the English historical drama imitating Shakespeare. Di- 
vided into four arbitrary genres, the plays are tragic, romantic, 
biographic, and pseudo-historical. 

The conclusion arrived at might be stated as an amalgam of 
diverse forces controlled the plays. These were Shakespearean 
theme and dialogue; pathetic treatment of characters; and senti- 
mental coloring of scenes interspersed generously with pseudo- 
Classic and heroic precepts. Not one dramatist captured the tre- 
mendous spirit of Shakespeare’s efforts. By reason of the plays’ 
lack of subtle characterization, their limitations, and paucity of 
verse technique and diction, among other reasons, they fall be- 
low the level of good theatre. But such as they are, they represent 
a cross section of plays on English history during forty years of 
the early part of the eighteenth century. 
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THE OLDEST VERSION OF THE TWELFTH-CENTURY 
VENJANCE NOSTRE SEIGNEUR 


(Publication No. 1344)* 


Loyal Ansel Theodore Gryting, Ph. D. 
University of Michigan, 1949 











Statement of the Problem 

Few if any pious legends enjoyed more popularity or wider dif- 
fusion in mediaeval western Europe than the Vengeance de Notre 
Seigneur. It blends three themes, each of which had great appeal in 
its own right: the avenging of the Crucifixion, the curing of Tiber- 
ius with the veronica cloth, and the capture of Jerusalem in 70 A.D. 
by emperor Titus. The French Venjance Nostre Seigneur is in nine 
manuscripts, representing five redactions which range from the 
twelfth century through the fifteenth and which vary from some 1200 
verses to over 3400. Not only are the manuscripts scattered from 
London to Turin, but the transmission itself is highly complicated; 
these circumstances explain why scholars have rarely examined 
the French metrifications. Consequently, the present thesis under- 
takes the first important step: an edited text and commentary 
based on the oldest of the extant manuscripts (No. 1374, French 
collection, Bibliotheque Nationale). Such an edition serves the 
Venjance tradition as a whole, avoids voluminous confusion in fu- 
ture tables of variants, and will facilitate further studies on the 
legend, studies which I hope to complete with a definite critical 
edition of its most authentic French representative(s). 




















Procedure 

This thesis is divided as follows: 

1. An account of the problem with comments on previous no- 
tices of the legend. 

2. A stanza-by-stanza summary of the twelfth-century story. 

3. An appraisal of Ms.1374, a language study of the redactor 
behind this copy, the textual canon for its edition. 

4. The edited text of Ms.1374 (2368 vv.) followed by many 
notes and related readings from other manuscripts; numerous dif- 
ficult passages and unusual words are discussed fully. All depar- 
tures from Ms.1374 are recorded, and missing stanzas are supplied 
from other mediaeval versions. 
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Results 
The redaction on which Ms.1374 is based was written around 


1200, by an unknown author from eastern or northeastern France. 
Problems of interpretation in this text have, almost without excep- 
tion, yielded satisfactory answers. The redaction has been sub- 
jected to a minimum number of emendations, with the result that it 
is now available, with variant readings, in actual mediaeval form. 


Conclusion 
Properly speaking, the edition of any text offers results rather 


than a “conclusion.” However, it may be concluded that the often un- 
reliable Ms.1374 is close to the original author’s minute; that the 
reworkings provide excellent data for the science of textual criti- 
cism as such; that in France the legend first took hold in Burgundy 
or in Champagne; that it remained a fusion of epic and piety; that 

it reflects an illuminating facet of mediaeval temperament, and of 
delight in tales of distant times and biblical lands. 


THE MANUSCRIPT RELATIONS OF MANESSIER’S 
CONTINUATION OF THE OLD FRENCH PERCEVAL 


(Publication No. 1387)* 


Robert H. Ivy, Jr., Ph.D. 
University of Pennsylvania, 1949 





At some time between 1211 and 1244, Manessier wrote his 
Continuation of the Conte del Graal, the work which was begun by 
Chrétien de Troyes. gins 

The purpose of this study is to establish the relations which 
exist among the manuscripts which have preserved Manessier’s 
work and, on the basis of this relationship, to determine the au- 
thentic version of Manessier. 

The Manessier Continuation is contained in whole or in part in 
eight Old French manuscripts, a Middle High German translation, 
and a sixteenth-century French prose version. 

MS T (Paris, 12576) presents a revised and expanded version 
which is the result of an effort on the part of the T redactor to 
present a unifjed story throughout the length of the entire Conte 
del Graal. It contains some 300 lines not found in the other MSS. 
- ‘The chief characteristic of the MS group (M, Montpellier, S, 
Paris, 1453) is a tendency toward minor revision in an effort to 
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achieve stylistic independence. The redactor of this version, how- 
ever, was lacking in the ability or willingness to effect a recasting 
of the style thorough enough to eliminate minor inconsistencies and 
contradictions, and for this reason, the MS version can be set apart 
as being of little merit. 

In proving the independence of T on the one hand, and of MS on 
the other, EQPU (E, Edinburgh; Q, “Paris, 1429; P, Mons; U, Paris, 
12577) have been grouped together. In reality, they form two sepa - 
rate groups, EQ and PU, stemming from two different archetypes. 
In proving PU asa group apart from EQ, the EQ readings have the 
support of T and MS, which indicates that these three groups stem 
from the same archetype. 

In proving T as a revised version, EQPUMS concurred ina 
common reading. In a similar manner, EQPUT agreed against MS 
where MS have revised. Therefore, EQ+PU giv give readings closer 
to the original than T on the one hand, and than MS on the other. 
Additional evidence shows that where T and MS both deviate from 
EQ+PU at the same time and also from each other, EQ+PU have 
preserved the least revised version, and therefore the version 
most representative of the original. It is significant that nowhere 
does T agree with MS against EQ+PU. This fact indicates conclu- 
sively that readings common to EQPU and MS on the one hand, and 
readings common to EQPU and T on the other hand, must be genu- 
ine for the archetype of all the extant manuscripts. Since EQ and 
PU stem from different archetypes, and since they represent the 
least revised version, the readings of EQ+PU must be accepted as 
genuine whenever T and MS depart, either together or separately, 
from the version common to EQ+PU. 

P contains an interpolation which indicates that the redactor of 
this version knew and used the Vulgate Estoire. D, the German 
translation, used a manuscript stemming from the same archetype 
as that of P, G, the French prose, followed a manuscript derived 
from the EQ archetype. 

The stemma shows that two main sub-groups, u and y, derive 
from x, the representative of the original. Sub-group u is com- 
posed of P, D, and U. Sub-group y contains three further sub- 
groups; e, the archetype of EQG; m, the archetype of MS; and t, 
the archetype of T(V). 

The critical text of Manessier should be based on the EQPU 
version, since this shows the least revision. The base manuscript 
Should be E, with variants from QPUMS printed in the critical ap- 
paratus at the foot of the page. MS T should be printed on facing 
pages because variants from this version would make the critical 
apparatus too bulky. A sample of a critical text, based on the fore- 
going, has been provided. 
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ANTOINE DE MONTCHRESTIEN HECTOR : 
A CRITICAL EDITION 


(Publication No. 1457)* 


Samuel Pascal, Ph.D. 
University of Pennsylvania, 1947 





The work presented here is the first critical edition of Hector. 
the last tragedy written by Antoine de Montchrestien. Hector ap- 
peared first in the 1604 edition of Montchrestien’s plays. The pres- 
ent edition contains chapters on Syntax, Morphology, Style, Com- 
position, Sources, and a General Conclusion. For the work a 
photostatic copy made from a microfilm of the 1604 edition of 
Hector has been used. This microfilm is in the library of the Uni- 
versity of Pennsylvania. 

In the chapter on Syntax and Morphology I have attempted to 
show to what extent Hector follows and also deviates from the 
grammatical precepts established by French grammarians of the 
sixteenth century. The chapter on Style contains several subdivi- 
sions as does the chapter on Composition. The chapter on Sources 
contains a discussion of all the material which Montchrestien may 
have used in writing Hector. 

The chapter on Style reveals that Montchrestien used very few 
words and expressions which might offend early seventeenth cen- 
tury taste. The play abounds in sententiae, similes, and metaphors. 
In the chapter on Composition I have pointed out among other things 
that Hector contains five acts of rather equal length and that it is 
the longest’ tragedy which Montchrestien wrote. In the same chapter 
I have included a study of the unities. Montchrestien adhered 
strictly to the unities of time and place but deviates somewhat from 
a Strict adherence to the unity of action. The chapter on Sources 
contains a complete discussion of all the material available to 
Montchrestien for his Hector. His principal source is without 
question Salel’s translation of the Iliad, especially Book VI, from 
which Montchrestien seems to have borrowed slavishly rhyme, vo- 
cabulary, and phraseology for the first scene in Act I of Hector. 
For the remainder of the play Montchrestien made use of Salel’s 
and Jamyn’s translation of the Iliad to obtain the facts of the story 
but without any vocabulary or stylistic borrowings. Other sources 
from which Montchrestien may have borrowed are: Dictys 
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Cretensis’ Ephemeridos Belli Troiani; Dares Phrygius’ De Excidio 
Troiae Historiae; and Benoit de Sainte More’s Le Roman de Troie. 
The influence of the works enumerated above, except the translation 
of the Iliad, is very limited. 

As for the staging of Hector, there is no evidence that it was 
ever presented, even though it offers no staging problems. The ob- 
jections to Hector on the stage would be its length, its lack of action, 
and the innumerable harping on duty and honor. 

Of the critics who have written about Montchrestien’s work 
only Petit de Julleville praises Hector. He finds in it the best dra- 
matic qualities of all of Montchrestien’s tragedies. Faguet, on the 
other hand, considers Hector and Les Lacénes the weakest of Mont- 
chrestien’s plays. Judged even from the point of view of a six- 
teenth century tragedy, Hector is wanting in dramatic qualities. 

The author is too verbose, the moralizing is excessive, and the 
characterization is weak. The one redeeming feature of Hector is 
the fact that it contains some of the author’s finest poetry. The 
critics are particularly silent about the characterization in the 
play. This weakness may be due to the fact that in Hector Mont- 
chrestien was dealing with well established characters and there- 
fore he may have been satisfied to emulate the simplicity of the 
Iliad. Montchrestien’s contribution to characterization has been a 
display of his own ideas on life, death, duty and honor. The author 
has shown skill in the composition of Hector, especially in his rear- 
rangement of the chronology of the events he has taken from the 
Iliad. 

In Hector Montchrestien demonstrates that although he may not 
know much about writing a good tragedy, he is a pretty good poet. 
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LIBER IT DRACONTIT DE LAUDIBUS DEI (TRANSLATION 
AND TEXT WITH INTRODUCTION AND COMMENTARY) 


(Publication No. 1386)* 


John Edward Bresnahan, Ph.D. 
University of Pennsylvania, 1949 


Liber II, Dracontii De Laudibus Dei: Translation and Text 
with Introduction and Commentary, by John Edward Bresnahan; 
~ Philadelphia, 1949. (A Dissertation in Classical Studies Presented 
to the Faculty of the Graduate School of the University of Pennsyl- 
vania in Partial Fulfillment of the Requirements for the degree of 
Doctor of Philosophy.) 

This dissertation, consisting of 421 typewritten pages repro- 
duced in microfilm, has as its contents: Foreward (pp. 2-7), Bibli- 
ography (pp. 9-24), Introduction (pp. 26-61), Outline of De Laudibus 
Dei II (pp. 62-71), Text and Translation (pp. 72-153), Commentary 
(pp. 154-362), Appendix A: The Trinitarian Doctrine of Dracontius; 
Unity of the De Laudibus Dei (pp. 363-370), Appendix B: Dracontius 
on Free Will and Grace; The title De Laudibus Dei (pp. 371-376), 
Appendix C: Metrical Phenomena (pp. 377-387), Index Verborum 
(pp. 388-421). 

The Latin text upon which this study is based is that of Fried- 
rich Vollmer appearing as vol. 5 of Poetae Latini Minores (Leipzig: 
Teubner, 1914). It is given in this dissertation in units averaging 
ten lines per page in a position beneath the corresponding portions 
of the translation. “The Foreword of the dissertation, for the most 
part, and a detailed form of Outline (pp. 63-71) explain the manner 
of punctuation and paragraphing employed in the present issuance 


of the text. 
A General Outline (p..62) indicates the broader lines of thought 


in De Laud. Dei II. These are found to be three: (1) The Godwhom 
the material evidences of the universe declare is really a Triune 
Being, and the Second and Third Persons of the Trinity have even 
become sensibly present and active among men that these latter 
might not be able to be ignorant of divine things (lines 1-153); (2) 
But men, knowing evil as well as good from the time of the first 
representative of the race, have ever spurned God’s law (lines 
154-495); (3) As a climax to the various means employed by the di- 
vine mercy to reclaim men from perversity, the redemptive act of 
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Christ has finally provided security of salvation for all who seek it 
with prayer of faith, and evil shall not triumph over good. 

Part three of Book Two was found to be quite identical in 
theme to the whole of Book Three of the poem. This is significant 
in reference to the structure of the entire De Laudibus Dei. There 
is a fair probability to the hypothesis developed in Appendix A of 
the dissertation that the three Books of the poem are dedicated, re- 
spectively, to the Father, Son, and Holy Ghost. The Trinitarian 
doctrine of Dracontius, however, is obscure, particularly in regard 
to the Holy Ghost; and this perhaps renders a final solution of this 
problem impossible. Comparisons of the thought of Dracontius 
with that of Augustine are often fruitful, but this is much less true 
in regard to the Trinity than it is in regard to free will and grace. 
While Appendix A of the dissertation may be nothing more than 
thought provoking, Appendix B contains material that is essential 
for a correct understanding of Book Two and of the whole poem. 

The Introduction is in two parts which treat of the life setting 
of Dracontius (pp. 26-45: “History and Dracontius”) and the sur- 
vival of his works (pp. 46-61: “Dracontius and History”), treat- 
ment of Dracontius as a personality and as a writer being worked 
in incidentally. The Commentary bulks so large because of its gen- 
eral philological scope. The Bibliography is classified. That the 
sections directly on Dracontius are so ample is due mainly to the 
good collections at Princeton, Harvard, and the University of Penn- 
sylvania. 
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MANUEL GONZALEZ PRADA, PROSISTA 
(Publication No. 1353)* 


Robert G. Mead, Jr., Ph. D. 
University of Michigan, 1949 


The first notable Peruvian author to break with the traditional 
imitation of Spanish literary models, Prada introduced contempo- 
rary European (principally French) authors and ideas into the na- 
tional culture. Widely read in foreign literatures, influenced es- 
pecially by the critical ideals of the French Generation of 1850 
(Renan, Berthelot, Taine, etc.), by Jean-Marie Guyau and social 
theorists such as Comte, Proudhon and Marx, he strove to replace 
the conservative, clerical way of life by a more progressive one 
based on scientific positivism. Although not a thorough positivist 
(he rejected determinism), Prada saw in the scientific method the 
best solution of social problems. 

An army officer during the unsuccessful war with Chile (1879- 
1883), a disgusted witness of the corruption and ineptitude rampant 
in Peruvian government and military circles, in 1886 he launched 
an ardent campaign for radical civic reformation. He advocated a 
clean break with the Spanish heritage, the integration of the Indian 
population into the national economy and an entrance into the cur- 
rents of European liberal thought. In his search for an effective 
prose in this campaign he rejected the long-winded, ponderous and 
often ambiguous style of contemporary orators and essayists. 
Turning to writers who favored short phrasing and concise, aphor- 
istic expression (the Spanish conceptistas Quevedo and Gracian and 
numerous French authors), Prada developed a type of dynamic, elo- 
quent prose characterized by its clear ideas, and previously un- 
known in Spanish. To further heighten the persuasiveness of his 
style he created striking metaphors, at first in terms of nature but 
later predominantly in those borrowed from the biological and phys- 
ical sciences, elements also largely new to non-technical Spanish 
prose. The radical movement failing by the early 1900’s, Prada 
retired from the political scene, but his pen remained active. Dis- 
heartened by the neglect of his ideals, he turned to a destructive 
analysis of national problems in the columns of the few remaining 
radical journals. Politically he tended toward utopian anarchism 
and his talent for caricatures gave way to a vein of sustained, 








* Microfilm copy of complete manuscript of 222 pages, $2.78. 
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often coarse, invective directed against both individuals and so- 
cial institutions. 

While Prada’s innovations helped liberate Spanish from the 
limitations of the traditional prose style (especially in Peru), they 
did not fall on very fertile ground. Historically, he belongs to the 
generation of 1860-1890 in Spanish America, writers vitally in- 
terested in political and social reorganization. Thus his style, 
because of its social motivation, its eloquent didacticism and its 
persistent clarity of expression, found few disciples among con- 
temporary authors, who preferred the poematic, exotic, nuance- 
filled prose of the Modernista group. Ideologically, however, his 
influence has been greater. His social ideals, moral integrity, 
and uncompromising sincerity have made him the fore-runner and 
symbol of the popular, liberal movements which have developed in 
Peru since his death. 











FRENCH ORGAN SCHOOL OF THE 
17TH AND 18TH CENTURIES 


(Publication No. 1358)* 


Charles Edward Vogan, Ph.D. 
University of Michigan, 1949 


The present study covers the period of the rise and decline of 
the early French organ school. This school, which began with the 
publication of the first organ book of Jean Titelouze in 1623, culmi- 
nated around 1700 in one of the greatest periods of creative activity 
in the history of organ music. After a half-century of decline, the 
school ended with the closing of the churches during the French 
Revolution. 

The primary purpose of this study has been to determine the 
extent of unpublished organ literature which has come down to us 
from the 17th and 18th centuries, to discover the location and con- 
dition of the manuscripts, and to prepare a modern edition of a 
representative group of compositions from among these works. 

Part I is a biographical dictionary of early French organists, 
including the principal members of the Parisian school and those 
provincial organists who were composers or who exerted some in- 
fluence on the development of French organ style. An effort has 
been made to include all available information on the lesser-known 
musicians, while only the most pertinent facts, or those previously 
unlisted, have been given concerning the composers for whom com- 
plete biographical studies are accessible elsewhere to the student. 

Part II of the study consists of a selection of representative 
musical examples, drawn from the works of the organists of the 
early French school. All music which is at present available to 
the student and performer in modern editions has been omitted 
from this collection of examples. The works included have all 
been copied from microfilms of the original manuscripts or of 
first editions which have never been republished. The examples 
have been chosen so as to represent as many composers and vari- 
eties of style as possible. Special emphasis has been placed on™ 
those works in which the organ is used as an ensemble instrument, 
since that aspect of the music of this school has been omitted from 
other publications. 

Three appendices have been added to clarify performance 
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practices of the period: Appendix A includes organ specifications 
for the instruments on which several of the works included were 
first performed or for which they were composed. Appendix B 
contains instructions for registration and interpretation, drawn 
from contemporary organ books. Appendix C is a table of those 
musical ornaments which are most [frequently encountered in the 
organ compositions of this school. 
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A PROLOGUE TO A THEORY OF VALUE 
(Publication No. 1293)* 


Lenore Bloom Munitz, Ph.D. | 
Bryn Mawr College, 1948 | 


One major concern of this work is to seek out the categories 
of analysis implicit in the work of opposing writers in contempo- 
rary value study to determine the actual differences and similari- 
ties of their positions. The most important of these concepts are: 
the definability of value, value subjectivity and objectivity, value as 
a generic conception, and values as intrinsic and instrumental. Un- 
expected agreement is discovered and the existing disagreements 
are disclosed to follow from peculiarities of emphasis loosely as- 
sociated with general philosophical viewpoints rather than from 
any analysis of value situations or structure. The discovery of the 
grounds of difference through the translations of the positions into 
a common language allows for a pooling of insights, a harmoniza- 
tion of opposing views, and a reformulation of traditional contro- 
versies toward a more profitable direction of inquiry. 

Comparison of the views of G. E. Moore and R. B. Perry on 
the possibility of defining value indicates that the sense of “defina- 
bility” is the essential point in question. Thus Moore’s claim of the 
impossibility of definition and Perry’s insistence that value is com- 
pletely definable are not contradictory. Through the introduction 
of the concept oi “location,” used to refer to the intimacy of con- 
nections between valués and other elements of experience or real- 
ity, it can be noted that the difference in viewpoints follows from 
the different extremes in emphasis on the non-locational (independ- 
ent) or locational (connected) aspects of value, respectively. The 
possibility that value should combine both locational and non-loca- 
tional aspects not only gives the grounds for settling the dispute 
over definability, but indicates the need for examining in detail the 
kinds of connections with other elements that will reveal more fully 
the nature of value. 

The opposition between subjectivity and objectivity in value 
theory is seen to result from the different weight given to the loca- 
tional ties of values to subjective and objective elements, such as 
to valuing subjects or to valued things. The attempt to decide be- 
tween these positions, so long as value is considered only in its 




































* Microfilm copy of complete manuscript of 284 pages, $3.55. 
Enlargements 6” x 8”, 10¢ per page. Library of Congress 
Card Number Mic A 49-93. 


154 




























P > Oa he Pe, Baie t icy? ee ay a . x Bit, | 7 t BREN i ai lt a na Sea x by eon ee apes Pee Se ae oD ts 
iS A SIS POSE GE TEE BF SA ALO REEF NR ip aD : / z Tie , es * ¥ 





4 








PHILOSOPHY 1509 


most generic.sense, shows only that in general neither emphasis 
to the exclusion of the other is well-founded. A relational concep- 
tion of value, which explains that any value has its place ina rela- 
tion between two elements, such as a subject and an object, thus 
replaces the two previously noted positions. That some values 
Should be more closely tied to objects, others to subjects, becomes 
the open possibility whose field of investigation is removed from 
abstract general discussion to the detailed consideration of the ap- 
pearance of values as they are found. The full disclosure of the 
nature of generic value also awaits this type of specific examina- 
tion of values. The discoverable meaning of value in the generic 
sense depends upon the abstracting out of generalized characteris- 
tics from actual values. 

Although “intrinsic” value, to many writers, is identified with 
“generic” value, the difficulties of consistent usage argues for 
their separation. An examination of the meaning of “intrinsic” with 
respect to value, through comparison with the idea of “instrumental” 
value, discloses that both terms, “intrinsic” and “instrumental” are 
best understood as structural characteristics of value. They indi- 
cate how a value appears or seems to appear in relation to other 
elements and other values. “Instrumental” refers to the depend- 
ence of an element or a value upon some other values for its own 
value character. “Intrinsic” refers to the independence of a value 
from other elements or values, in its value character. 

The recognition of the independence and dependence of values 
further widens the scope of relevant investigation to the relations 
of values to other elements of experience or reality connected to 
them through their subject, object and the total relevant situation 
in which they appear. Through this broader picture, attention is 
directed to the various-.kinds of elements which influence and are 
influenced by values, and to the ways in which values validate or 
govern one another. What appears most pertinently is that any 
value, however intrinsic, requires some further value for its war- 
rant. This relativity of values, not merely to non-value elements 
but to one another, is generalized in what is termed a “spherical” 
view to substitute for the traditional hierarchical interpretation as 
the structural framework for the totality of values. 
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A STUDY OF THE INTERNAL CONVERSION ELECTRONS OF 
SHORT-LIVED NEUTRON-INDUCED RADIOACTIVITIES AS A 
MEANS OF DETERMINING NUCLEAR ENERGY LEVELS 


(Publication No. 1364)* 


Richard Louis Caldwell, Ph. D. 
University of Missouri, 1949 








Accurate values of the transition energy were measured for 
seyen neutron-induced radioactivities using a permanent magnet 
beta ray spectrograph, similar to that described by Hill.! A spe- 
cial vacuum gate permitted the introduction of short-lived samples 
within twelve seconds after the end of bombardment without dis- 
turbing the vacuum in the spectrograph. This work was done at 
the Argonne National Laboratory using the facilities of the heavy 
water moderated chain-reacting pile to produce the neutron-in- 
duced radioactivities. The results are summarized in the follow- 
ing table. The estimated error inthe energies is aboutone percent. 











TABLE 


Shells from which Transition 
electrons have been Energy Multipole 


Element Half-Life observed (kev) Order 
Cesium oa©¢°:lClUEES he Se 128.0 
Cobalt 10.7 min K, L, M 08.9 
Columbium 6.6 min K, L, M- 41.5 
Dysprosium 1.25 min K, Ly;, Lyy, M, N 109.0 


Dysprosium 2.6hr_ K, Ly, Lyy, M, N 87.8 


Iridium 1.5 min Ly, Lyy, M, N 07.4 
Thulium 120 day K, Ly, Ly» M, N 84.8 
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PART I: MAGNETIC INTERNAL CONVERSION COEFFICIENT 
PART II: ELECTROSTATIC SCATTERING OF NEUTRONS 
PART III: ANOMALOUS MAGNETIC MOMENTS 
OF NEUCLEONS 


(Publication No. 1390)* 


Sidney David Drell, Ph. D. 
University of Illinois, 1949 


Chapter I is devoted to calculation and discussion of magnetic 
internal conversion coefficients. In 1939, Dancoff and Morrison 
first pointed out that conversion of magnetic multipole radiation by 
K-electrons is a relativistic effect depending on the spin of the 
electrons. They presented a calculation of the magnetic internal 
conversion coefficient in Born approximation. A discrepancy ex- 
ists between their result and the one obtained using the Pauli two- 
component theory of the spinning electron. We resolve this dis- 
crepancy by introducing the four-component Dirac current for the 
electron into the electron-nucleus interaction matrix. The formula 
derived indicates that magnetic conversion contributes significantly 
to the total conversion coefficient. An analogously obtained formula 
is given for the two s-electrons in the L-shell which are responsi- 
ble for the leading order contribution to the L-shell magnetic inter- 
nal conversion coefficient. 

Large magnetic conversion will influence the experimentally ob- 
served K to L-shell conversion ratio. This is discussedin connec- 
tion with isomeric transitions inthe odd-odd isotopes of tellurium. 

In Chapter II we develop a covariant formulation for the inter- 
action between quantized fields of spin zero (meson) and spin one- 
half (Dirac nucleon). The formalism which we develop is then ap- 
plied to a calculation of the electrostatic scattering of neutron and, 
in Chapter III, to the anomalous magnetic moments of nucleons. 

Protons and neutrons are treated as the two charge states of 
Dirac nucleons which are coupled with scalar and pseudo-scalar 
meson fields. We find covariance requirements to be satisfied by 
postulating that, among themselves, proton, neutron, and meson 
field quantities obey the customary anti-commutator and commuta- 
tor relations, and that all meson operators commute with all 
neutron and proton operators and all neutron operators anti-com- 


mute with all proton operators. 
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On the basis of a charged meson theory we expect a neutron to 
be scattered when passing through an inhomogeneous electric field. 
This is brought about by the action of the field on the proton and 
mesons which exist in virtual states in the neighborhood of the 
neutron. Interference between the scattering by the specific nu- 
clear forces and the electric scattering by the atomic electrons 
makes it possible to detect effects of the latter. The nuclear scat- 
tering is in general spherically symmetric and independent of 
wavelength for incident thermal neutrons. On the other hand, ther- 
mal neutrons have a wavelength comparable with atomic dimen- 
sions so that the electric scattering will not be spherically sym- 
metric. A measure of this effect can be obtained by extracting 
from the observed scattering any part which varies with wave- 
length and scattering angle in a manner consistent with the atomic 
form factor. 

We have performed a third order perturbation calculation of 
the interaction between the neutrons and the static field generated 
by the orbital electrons in order to compare with experiments re- 
cently performed at Columbia and at Chicago. Large uncertainties 
and corrections are involved in these experiments and a question- 
able assignment of value must be made for the nucleon-meson 
coupling parameter. We can only conclude that a qualitative agree- 
ment exists between experimental data and theoretical calculations 
based on scalar and pseudoscalar meson field models. 

On the other hand, experimental data is very precise in so far 
as concerns the anomalous magnetic moments of nucleons. We 
calculate these quantities in Chapter III with the formalism devel- 
oped in Chapter II. The interaction of the nucleons with an applied 
magnetic field is calculated as a third order perturbation process. 
In order to correlate our results with the experimental information 
we must once more resort to very questionable values of the cou- 
pling parameter between nucleon and meson fields. The calculated 
values tend to be too small and, for scalar mesons are even of 
wrong sign. The ratio UN 7~UP4 1 is calculable independently 


UA N+HP- l 
of the coupling constant. Theoretical values are found to be consistly 
too small by a factor of ten or greater. 
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From June, 1946 until May, 1949, Mr. Drell was a student in 
the Graduate College of the University of Illinois. During the first 
twenty-seven months of this period he served as either a Teaching 
or Research Assistant in the Physics Department. He received the 
degree of Master of Arts in Physics in June, 1947. He was awarded 
a fellowship by the Graduate College starting in September, 1948. 

Mr. Drell has published a paper “The Magnetic Internal Con- 
version Coefficient” in the Physical Review, 75, 132; 1949. He is 
the co-author of a paper “On Electrostatic Scattering of Neutrons” 
which is scheduled to appear in the July 1, 1949 issue of the Physi- 
cal Review. He is a member of the American Physical Society, 
Phi Beta Kappa, Sigma Xi, and Phi Kappa Phi. 


NUTATION OF THE NUCLEAR MAGNETIC MOMENT AND 
ASSOCIATED EFFECTS IN SPIN ENSEMBLES* 


(Publication No. 1394)* 


Erwin Louis Hahn, Ph.D. 
University of Illinois, 1949 


Transient oscillations predicted by the quantum mechanical 
treatment! of a free spin in a large D.C. magnetic field H, and 
small perturbing r.f, field Hy have been experimentally confirmed 
in the liquid state using the method of nuclear induction. An en- 
semble of spins, when suddenly subjected to an r.f. field Hj (which 
is left on) rotating at angular frequencyw , behaves like a nutating 
classical macroscopic magnetic moment? ifwhas the resonance 
value ¥ Ho, where % is the gyromagnetic ratio. In the coordinate 
system rotating at frequencyw a precession of the magnetic mo- 
ment takes place about the r.f. field H; (stationary in this system) 
at frequency “= § Hy which is seen as a nutation in the laboratory 
system. Nutation frequencies have been measured from as low as 
5 c.p.s. up to 1 kc. for the Hi and F19 nuclei in various liquid com- 
pounds. The time rate of decay of the nutations gives information 





1 The above work was supported in part by ONR contract 
N6o-ori-71. 
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about spin-spin coupling within molecules, revealing the nature of 
the chemical bond, independent of external field inhomogeneities. 
For Hj intensities sufficiently large, initial nutation signals with 
periods shorter than the phase memory time Tp» are larger in am- 
plitude than steady state resonance signals. 

The nutational behaviour of a macroscopic system consisting 
of an angular momentum of constant magnitude and a magnetic mo- 
ment parallel and proportional to this angular momentum is shown 
to apply as the fundamental mechanism underlying many seemingly 
different transient effects produced by applying the r.f. field Hy 
in different ways. These effects reveal the possibility of increas- 
ing the sensitivity of nuclear induction methods using wide band 
amplifiers (~5 to 10 kc.) by a factor of 10° in favorable cases when 
allied with other sensitivity improving features. With proper search 
techniques, the spins and gyromagnetic ratios of rare nuclei can be 
much more readily detected. 

The appearance of overdamped nutation signals in certain liq- 
uids yields the magnitude of the true spin-spin relaxation time to 
T9 in terms of the Hy intensity for critically damped nutation. 

A new method for measuring spin-lattice relaxation times 
(T;) has been developed which permits great accuracy. This meth- 


od utilizes the effect of inverting the equilibrium magnetic polari- 
zation Mo of the ensemble to negative Mo values by application of 


large Hj pulses. The rate of approach of M, to thermal equilib- 
rium, Mo, is observed by inspecting M,(t) electronically at speci- 
fied time intervals after the initial inversion. 

Accurate Tj and T9 measurements yield structural informa- 
tion about molecules and ions, and can be applied to the study of 
phase changes and dynamics of molecular and chemical systems. 


BIOGRAPHICAL NOTE 


Erwin Louis Hahn was born on June 9, 1921 in Sharon, Pa. He 
received his elementary and high school education in the public 
schools of Sewickley, Pa., being graduated from Sewickley High 


School in 1939. 
He received the B.S. degree in Chemistry, summa cum laude, 


from Juniata College, Huntingdon, Pa. in 1943. He became a 
Graduate Assistant in the Physics Department of Purdue Univer- 


sity in the summer of 1943, and remained there for a year. 
From 1944 to 1946 Mr. Hahn served in the U.S. Navy as an 


instructor in the Navy radar program. Since the spring of 1946 
he has been a Research Assistant and graduate student at the Uni- 


versity of Illinois. 
He is a member of the American Physical Society and Sigma 
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} DECAY OF TELLURIUM i121 AND TELLURIUM 123 ISOMERS 
' (Publication No. 1396)* 


Robert Katz, Ph. D. 
University of Illinois, 1949 


The decay of Te121 and Te123 isomers has been studied 
through the activity of the Te chemical component deuteron bom- 
barded Antimony and the activity induced by pile bombardment of a 
Tellurium sample enriched in Te422, Hill and Mihelich(!) reported 
conversion electrons appropriate to gamma ray energies of 82, 88.5, 
159 and 213 kev; and conversion electrons possibly attributable to 
L and M conversion of a 36.5 kev gamma ray in the first source. 
Hill(2) later found only conversion electrons appropriate to 88.5 
and 159 kev gamma rays in the second source. , 

This research has sought to establish the mode cf decay of 
each of the two isomers and has included (1) a study of relative 
line intensities by determining the conversion electron spectrum of 
the former source in a variable field, 180°-focussing spectrome- 
ter using a thin (0.9mg/ cm2 mica, end window counter as detector, 
(2) a study of electron-electron and electron-gamma coincidences 
in a Beta-ray spectrometer, (3) an analysis of the gamma radia- 
tion by absorption and (4) a study of the lifetime of the intermedi- 
ate states of the two isomers. 

Results of critical absorption experiments demonstrate that 
gamma rays of nominal energy, 36.5 kev, previously reported by 
Axel(3) to be responsible for 15 per cent of the total gamma and 
x ray intensity were present to less than 2 per cent of the total in- 
tensity in the mixed source at the time of this investigation (i.e., 
they could not be detected). This may imply that the 36.5 gamma 
ray was due to an impurity which has since decayed (since the 
: Same source was used by 1, 3 and the writer). 

The decay of both isomers appears to take place in a two-step 
q process from the excited state to the ground state. Tel23 found to 
have a half-life of approximately 90 days, decays first by a fully 
converted, 88.5 kev transition (90 per cent magnetic 24 pole, 10 
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per cent electric 2° pole), thence by a partially converted 159 kev 
transition (15 per cent electric 22 pole, 85 per cent magnetic 21 
pole) to the ground state. The half-lifetime of the intermediate 
state is less than 2x 10-8 sec. Te1l21, 143 day half life, decays 
first by a fully converted 82 kev transition (95 per cent magnetic 
24 pole, 5 per cent electric 20 pole), thence by a pbeg. con- 
verted 213 kev transition (100 per cent electric 2¢ pole) to its 
ground state. A value for the half-lifetime of the intermediate 
state in Tel21 of (10+3) x 10-8 seconds was obtained in reasonable 
agreement with the value of (5+2) x 10-8 seconds obtained by Bitten- 
count and Goldhaber(5). The sround state of Tel2l decays bY K- 
capture of 17 day half life to the 610 kev excited state of Sbi 1(4) 
the half-lifetime of this state is Iess than 2 x 1078 seconds(°). The 
K conversion coefficient of the 610 kev gamma ray indicates that 
the transition is electric 22 pole. 42 assignments above have been 
made on the basis of best fit of experimental data with theory. 
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RADIAL DENSITY FUNCTIONS AND INTERFERENCE OF 
X-RAYS SCATTERED AT SMALL ANGLES 


(Publication No. 1371)* 


Louis Harold Lund, Ph.D. 
University of Missouri, 1949 


Two not wholly unrelated problems in the general theory of x- 
ray scattering are considered in this thesis. 

In part I of the work, expressions for the radial density func- 
tion, as defined in liquid theory, are derived for liquid-type sys- 
tems of one, two and three dimensions. 

The approach to the radial density function, in each case, is 
made through the possible configurations of the system, repre- 
sented by a very large number of atoms in a configuration space, 
whose dimensions are equal in number to the spatial dimensions of 
the system. The radial density function, in each case, is explicitly 
related to a configuration density, descriptive of the atoms in their 
configuration space. Some of the ramifications of the relation be- 
tween the radial and configuration densities are examined in detail 
in the one-dimensional treatment. The extension of the method to 
three dimensions is also illustrated in an alternative derivation of 
the Zernike and Prins liquid scattering equation. 

Part II modifies the Guinier theory of small angle scattering 
of x-rays by colloidally dispersed spherical particles to take into 
account particle-to-particle interference in the scattered beam. 
This modification is introduced through two specific assumptions 
about the distribution of the particles in space, and a variety of 
possible interference effects following these two assumptions are 
presented. 


it 9 





* Microfilm copy of complete manuscript of 76 pages, $1.00. 
Enlargements 6” x 8”, 10¢ per page. Library of Congress 
Card Number Mic A 49-178. 








164 PHYSICS 


ON INTEGRALS OF MOTION OF THE RUNGE TYPE IN 
CLASSICAL AND QUANTUM MECHANICS 


(Publication No. 1299)* 


Albert William Saenz, Ph.D. 
University of Michigan, 1949 


The general objective of this thesis has been to study the signi- 
ficance of the Runge and allied integrals of motion in both classical 
and quantum mechanics. The results obtained can be summarized 


in the following fashion. 
In the domain of classical mechanics, which is the subject of 


Part I, the integrals of motion of the Kepler and isotropic harmonic . 


oscillator problems have been constructed by a particularly simple 
and satisfying kinematical procedure. The existence of (2 n - 1) 
independent algebraic integrals in a holonomic system of n degrees 
of freedom, such as in the two cases cited above, has been related 
to the reentrant nature of all the bound orbits, thus putting in evi- 
dence the privileged position of the said cases among one-body 
problems with spherically symmetric potentials. A larger class 
of systems has also been treated, which includes the plane oscilla- 
tor, the Kepler problem, and the spherical top with no forces as 
special cases, and a natural interpretation of its integrals of mo- 
tion has been obtained by introducing the appropriate coordinates. 
These integrals satisfy Poisson bracket relations identical to those 
of the Runge vector and the angular momentum in the ordinary Kep- 
ler problem. 

In Part II, detailed quantum mechanical calculations of the ef- 
fect of the Runge integral on the eigenfunctions of hydrogen in polar 
and parabolic coordinates have been performed, and similar com- 
putations have been carried out for the analogues of the integrals 
of the plane oscillator and spherical top, mentioned previously. It 
has been shown that in all these cases any eigenfunction of a given 
energy level can be reached by application of these integrals to any 
other eigenfunction with the same eigenvalue as the first one. 

In Part III, devoted to the Dirac Kepler problem, general con- 
ditions on the integrals of motion have been obtained, from which 
it has been possible to demonstrate that no integrals linear in the 
momenta, outside of those already known, are possible. It has also 
been proved that no integrals exist with commutation relations 
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analogous to those of the ordinary Runge vector. These consider- 
ations have shown that the j-degeneracy can not be due to invari- 
ance of the Hamiltonian under four-dimensional rotations. 





PSYCHOLOGY 


SOCIAL ACCEPTANCE AND INDIVIDUAL FACTORS IN 
RELATION TO ADJUSTMENT AFTER TRAINING 
AT A RESIDENTIAL SCHOOL FOR GIRLS 


(Publication No. 1294)* 


John Fabian Franklin, Ph. D. 
University of Michigan, 1949 


The purpose of this study was to investigate the role of 
familial, personal and environmental characteristics and the 
institutional history of 89 delinquent adolescent girls in their 
social acceptance during institutionalization and in their post- 
release adjustment. 

Two sociometric tests were given three months apart in 
which an unlimited number of choices and rejections was per- 
mitted on five criteria. Data on forty sociometric measures 
were tabulated, each grouped into three-point distributions as 
low — medium — high. Among these measures were acceptances, 
rejections and mutuals in the traditional manner. The split- 
group method and a method to estimate the intensity of the 
feelings expressed and received were also used. The former 
consisted of rating each individual on a leadership-neutral- 
opposition scale and determining her social status scores in 
relation to the three sub-groups separately; the intensity of 
feelings of the subjects towards each other was estimated 
from the ratio of the number of acceptances or rejections 
with the number of persons involved. 

More than two years after the tests the present adjust- 
ment of the subjects was evaluated by rating on four main 
aspects: social, work, family and sexual adjustment. Ratings 
were partly given by court officials and partly based on the 
results of home investigations. The adjustment was rated ex- 
cellent for 45 per cent, good for 30.25 per cent and unsuc- 
cessful for 24.75 per cent. Of the 89 subjects, 72 per cent 
had been placed with their parent or parents and about eight 
per cent each with relatives, small homes for working girls, 


and wage homes. 
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The results reveal no conclusive evidence that any one of 
the sociometric scores which were investigated varies signif- 
icantly with the adjustment after release. The following soci- 


ometric measures had comparatively high associations with the 
adjustment after release: 





Rejections expressed 
Intensity of acceptances received 


Intensity of rejections, expressed and received 


Four principal acceptance scores were combined in a com- 
posite acceptance score. This showed significant relationships 
with age, mental age, intelligence quotient, school retardation 
(r = + .501 for a variable composed of these factors), and length 
of membership in the group. The association of this score 
with the post-release-adjustment score and with the family 
background data did not deviate from chance (r = + .083). 

The post-release-adjustment score showed significant as- 
sociation with the family background data (r = + .486) and the 
institutional data (r = + .217). Adjustment after training was 
also associated with age, intelligence rating, school retarda- 
tion, type of placement at release and, mainly, the length of 
training. 

For each of the ten non-sociometric factors the group per- 
centages for success after training and group percentages for 
acceptances were determined. The percentages applying to her 
particular case were added for each subject. The group success 
percentages of all subjects showed a correlation of r = + .374 with 
the post-release-adjustment score; the totals of the acceptance 
group percentages correlated with r = + .396 with the composite 
acceptance score. Both correlations are significant at the .01 
level, indicating that the factors influencing the success rate and 
the acceptance rate of the group have some bearing on the individ- 
ual case, but also that this influence differs considerably in the 
two situations. 
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THE EMERGENCE OF LEADERSHIP IN SMALL 
TEMPORARY GROUPS OF MEN 


(Publication No. 1392)* 


Cecil Austin Gibb, Ph. D. 
University of Illinois, 1949 


The object of this research has been to obtain generalizations 
concerning the natural process of the emergence of leadership in 
Small temporary groups of men. Leadership was defined in terms 
of influencing behavior and was distinguished from domination and 
headship. The study has been based upon an interactional theory 
of leadership and has tested several hypotheses arising from such 
a theory. The fundamental hypothesis submitted to test was that 
leadership is specific to the situation, that leadership behavior will 
vary from situation to situation and that the identity of the individ- 
ual filling the leader role will also vary as the situation varies. 

The basic research design has been to set up temporary 
groups of ten men each for a sufficient length of time for leader- 
ship to emerge, to measure the group behavior and syntality traits 
of these groups, and also the personality traits and background 
characteristics of the participants. Relation of variation in the 
former to variation in the latter would permit a statement of the 
personality pattern characterizing a leader in situations character- 
ized by a particular syntality pattern. 

Present results are based upon ten groups each randomly con- 
stituted of ten male students. Each group met for three three-hour 
sessions of group activity. Each individual also completed a per- 
sonality questionnaire, an attitude scale and a personal data sheet. 
During group sessions objective group-behavior measurements 
were made. Participants rated their own, their fellows’ and the 
group behavior and responded to a number of modified sociomet- 
ric questions. Two independent observers recorded group behav- 
ior, observed individual leadership behavior and rated the group 
upon a number of variables. Successive sessions were increas- 


ingly structured with respect to leadership. 
Data have been analyzed in terms of sixty-two group variables 


and thirty-four individual variables. 
The group variables were intercorrelated and the correlation 


matrix has been analyzed: (a) by examining single linkage lists of 
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PSYCHOLOGY 169 
all coefficients significant beyond the .05 level; and (b) by means 
of a cluster analysis. These analyzes reveal recognizable varia- 
tion in (i) degree of leadership and link this with high structuriza- 
tion of the group and with orderly group behavior; (ii) style of 
leadership, and suggest that more autocratic leadership is associ- 
ated with greater efficiency, and with participants’ feelings of sat- 
isfaction both with leader behavior and with group performance; 
(iii) vicidity or “morale,” and indicate that this total behavior ap- 
proach to the study of groups is capable of giving consistent and 
reliable results. 

Correlation of inter-observer ratings for each variable for 
each type of situation vary considerably but consistently, revealing 
that some traits of group behavior can be judged more “reliably” 
in some experimental situations than in others. 

Observer judgments of individual leadership for each type of 
situation have been intercorrelated to reveal that the identity ofthe 
leaders is not completely specific to the situation. About one half 
of the total variance is common to all situations. On the other 
hand, leadership behavior is specific, so that some situations reg- 
ularly give rise to autocratic and others to democratic behavior 
but frequently in the same persons. 

No differences have been found between personality and back- 
ground characteristics of leaders and those of non-leaders inthese 
proups. Similarly the degree of correlation between the personal- 
ity profiles of leaders and that of the group mean does not differ 
from the simiJar correlation for non-leaders. Thus there is no 
evidence that group personality content determines which member 
shall emerge in a leadership role. 

Relations between the sociometric definition of “leader” or 
“sociocenter” and the “influencing” definition employed here have 
been investigated. It was found that these two concepts are by no 
means identical, but that sociometric questions will validly identify 
leaders if an “influencing” criterion is implied or explicitly sug- 
gested to participants. Correlations between members’ first 
impressions and observers’ final choices of leaders are positive 
and highly significant, though small. 

The study has not explained the emergence of leadership in 
temporary groups. It has, however, demonstrated the practicality 
of this total behavior experimental approach to the problem. It has 
confirmed some previous findings concerning the emergence of lead- 
ership and has failed to confirm others. It has suggested a number of 
refined approaches to the problem andis pregnant with suggestions 
for future research. It has provided differential data upon which the 
selection of techniques for that research canbe based. Generally, 
the study has served the function of an exploratory research and 
has high-lighted areas demanding more thorough investigation. 
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VITA 


Cecil Austin Gibb was born in Sydney, Australia, August 18, 
1913. He attended school in Mackay, Queensland and in Sydney. 

In 1931 he matriculated from Fort Street Boys’ High School with a 
Teachers’ College scholarship and a University Exhibition. He 
entered Sydney Teachers’ College in 1932 for training at the Uni- 
versity of Sydney. After graduating Bachelor of Arts with first 
Class honors and University Medal in Psychology in 1935, he re- 
entered the Teachers’ College for professional training and was 
awarded a secondary teacher’s certificate in the State of New South 
Wales. In 1939 he received the Bachelor of Economics degree, and 
in 1940 the Master of Arts degree with first class honors and Uni- 
versity Medal in Psychology, both from Sydney University. 

He has held the following positions: Assistant research offi- 
cer in the N.S. W. Department of Education, 1936-37; Lecturer in 
Psychology, Sydney University 1937-42; Captain and Major Austra- 
lian Army Psychology Service 1942-46; Senior Lecturer in Psy- 
chology, Sydney University 1946-47; Visiting Lecturer in Psychol- 
ogy, University of Illinois 1947-48. Since 1948 he has been pursu- 
ing graduate research at the University of Illinois. 

Publications include: “Psychological Determinants of Profi- 
ciency” The Australian Accountant 1937, 3, No. 6; “The Definition 
of Personality” Aust. J. Psychol. Phil. 1940, 18, 246-54; “Person- 
ality Traits by Factorial Analysis Parts I, I and III.” Aust. J. 
Psychol. Phil. 1942, 20, 1-15, 86-110, 203-237; “The Selection of 
Leaders” The Australian Quarterly 1946, 18, 52-66; “The Princi- 
ples and Traits of Leadership” J. Abn and Soc. Psychol. 1947, 42, 
267-284; “Group Rorschach Pointers to the Personality Traits of 
Leaders” to be published in J. Social Psychol. 1949. 
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AN INVESTIGATION OF THE RELATIONSHIP BETWEEN 
PALMAR SWEATING AND EMOTION AS MEASURED 
BY A GROUP TEST OF PALMAR SWEATING 


(Publication No. 1393)* 


Roy Gladstone, Ph. D. 
University of Illinois, 1949 


The purpose of the author was to develop a group test of palmar 
sweating and to investigate the relationship between palmar sweat- 
ing, aS measured by that test, and the changing emotional levels of 
groups of individuals. The test which was developed is one taking 
about five minutes of the group’s time when it is efficiently admin- 
istered. It is a colorimetric technique yielding paper records. 

The papers are increasingly darkened with increased sweating. 
The measuring device consists of a light which shines through the 
darkened paper onto a light meter, the resulting current being 
measured to yield a score. 

In order to investigate the relationship between palmar sweat- 
ing and emotion, groups of subjects were tested in situations judged 
to be non-traumatic, then tested in situations judged to be traumat- 
ic, then tested in situations judged to be traumatic, and the two sets 
of measurements were then compared. The probable levels of sig- 
nificance of (a) the difference between the means, (b) chi-square, 
and (c) correlation coefficients were used to test the significance 
of any changes in sweating found. 

The situations judged a priori to be non-traumatic were (a) at 
rest after normal classroom routine, (b) listening to music, and (c) 
watching a rather dull movie. The situations judged a priori to be 
traumatic were (a) the middle of an academic examination, (b) var- 
ious schoolroom conditions, (c) a series of upsetting sounds, (d) a 
sex education movie, (e) a verbal hazing, and (f) discussion of emo- 
tionally toned concepts. 

It was expected that subjects would sweat more in the trau- 
matic situations than in the non-traumatic situations. Fifteen P 
levels calculated from experiments on groups of eighteen to forty 
subjects supported that expectation. Of those fifteen P levels, 
three were less than .001, two were less than .01, two were less 
than .05, and eight were greater than .05 but in the expected direc- 
tion. Five other experiments yielded results contrary to 
* Microfilm copy of complete mar script of 162 pages, $2.03. 
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expectations, of which the most significant was at the .15 level. Of 
these iatter five, three used the sex education movie as the trau- 
matic situation. Since these were the only times the sex education 
movie was used, the suspicion arises that the situation was in 
some way different from the rest of the traumatic situations. 

In addition to the techniques described above, a questionnaire 
designed and validated independently of this author to detect emo- 
tional levels in the examination situation was used and the scores 
correlated with palmar sweating. Two coefficients of .39 and .43 
were found, both showing the expected relationship. 

In the few cases where heirarchies could be made of the effec- 
tive value of the traumatic situations by watching the reactions of 
the groups, a reasonably accurate estimate could be made of the 
rank value of the increase in sweating due to those situations. 

Test-retest coefficients (reliabilities) ranging up to .81 for a 
period of five minutes and .79 for a period of two days were found. 
The differences between means taken at different times, but in ap- 
parently the same affective circumstances sometimes were quite 
large, indicating the need for repeated measurements before such 
differences may be attributed to any given variable. 

In the course of the experiments about 1500 measurements 
were made on some 300 subjects comprising eight distinct exper- 
imental populations. 

The evidence seems conclusive that the group test of palmar 
sweating will discriminate between levels of emotion, or sympa- 
thetic nervous excitation, on a group basis. In two experiments the 
direction of change of subjectively determined emotional level 
could have been determined on an individual basis from an exam- 
ination of the palmar sweat measures. 


VITA 


The author was born in 1915 in Chicago, Illinois. After gradu- 
ation from Lane Technical High School in 1933 he held various jobs 
until 1939 when he entered the University of Illinois where chemis- | 
try was his major subject of study. Upon graduation from the Uni- 
versity of Illinois in 1942 with a degree of Bachelor of Science, the 
author married and entered the Army of the United States. He was 
released to the inactive reserve in 1946 with the rank of Captain at 
which time he re-entered the University of Illinois. The degree of 
Master of Science was bestowed upon him in 1947 with educationas 
the major subject of study. 

During the period 1946 to 1949 the author held positions in 
the University of Illinois as a teaching assistant and as a re- 
search assistant. He was a counselor, worked in the Remedial 
Reading Clinic of the College of Education, taught educational 
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psychology, and did research on the Rorschach Test of Person- 
ality. 

An article of his was published in the December, 1948 issue of 
the Journal of Exceptional Children entitled “Do Maladjusted 
Teachers Cause Maladjustment?” 

In June, 1949, he will join the faculty of Oklahoma Agricultural 
and Mechanical College as an Assistant Professor of Education, 
teaching educational psychology and educational measurements. 












SENSITIVITY RESPONSE PATTERNS OF NEGRO AND WHITE 
GROUPS TO ANGER-PRODUCING SOCIAL STIMULI 


(Publication No. 1349)* 


Herman Hodge Long, Ph.D. 
University of Michigan, 1949 


The study sought to determine whether there were significant 
measurable differences in the sensitivity of Negro and white col- 
lege subjects to common frustrating or anger-provoking social 
situations. As an aspect of the general problem of personality dif- 
ferences between racially defined population groups, the study as- 
sumed a null hypothesis. It postulated that if Negroes and whites 
share a common culture and tradition they respond in like manner 
to its meanings and values. Since it was important to relate the 
existence of differences in response to the racial identification of 
the compared groups, the groups were equated as to age and edu- 
cation, and the factors of sex, region and socio-economic status 
were controlled. Variance analysis and F tests for significance 
were used to control differences due to social class background. 
The sensitivity of Neg o and white groups was therefore com- 
pared for sub-groups .: the same sex and region for whom it had 
been shown that diffe ences in social class background were not 
contributing significantly to the total group responses. 

The subjects were 704 students at Wayne University, the Uni- 
versity of Michigan, Vanderbilt University, Peabody College, Fisk 
University, and Tennessee A. and I. College. They were classified 
as to northern or southern residence, irrespective of the institu- 
tions they were attending, on the basis of their home residence. A 
scale suggested by R. B. Cattell was used as a basis for classifying 
the subjects as to social class background. 

The responses of the subjects were tested to 13 stimulus 
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Situations, presented on paper and in paired comparisons, making 
a 78 item test. In terms of content, the 13 frustrating or anger- 
provoking situations involved: (1) reaction to blame and social in- 
justice; (2) reaction to personal injustice; (3) reaction to authority 
and control; (4) reaction to attack upon self-esteem; (5) reaction 
to religious insult and injustice; (6) reaction to racial insult or in- 
justice; and (7) reaction to physical imposition. Test-re-test reli- 
ability of the responses to the stimulus situations was high, giving 
a rank order correlation of .96. 

The 13 social situations of potential frustrating character were 
found to have different sensitivity values for the subjects. Like- 
wise, significant differences in sensitivity for unequated racial, 
sex, and regional (North-South) classifications of the subjects were 
found. Racial differences were significant with 9 of the 13 stimuli; 
sex differences in 6; and regional differences in 10 stimuli. Signi- 
ficant social class differences were suggested with all but two of 
the stimuli; but later variance analysis proved social class differ- 
ences with the Negro and white groups unimportant in all but one 
instance — Negro northern females — in response to being treated 
disrespectfully by a store clerk. 

With the equated Negro and white groups, which involved the 
crucial set of findings, 7 stimulus situations produced reliable dif- 
ferences. This was with three groups of Negro and white popula- 
tions — Negro-white males, South; Negro-white females, South; 
Negro-white females, North. However, differences were found in 
some comparisons on a given item and not with others. Only 3 
stimulus situations gave consistent reliable differences in the sen- 
sitivity of the two groups on all comparisons. Abandonment of the 
originally assumed null hypothesis was required in the cases where 
specific differences were obtained in specific situations. In the ab- 
sence of a general pattern of type response for the two groups, 
however, the original assumption was held tenable. 

On the basis of the high correlation between the Negro and 
white groups on the total range of stimuli ( .78, P.E. .08), the 
small number of situations which showed reliable racial differ- 
ences in all comparisons, and the highly specific nature of differ- 
ences which did occur, it was concluded that a Negro or white type 
of response pattern did not exist. This was considered evidence of 
the absence of a racial typology of response. Racial differences 
were found to exist, but these are of a highly specific nature and 
relate to the experience content of the stimulus situations and to 
the dynamic influence of cultural factors. 

The findings were interpreted as meaning that, with the pres- 
ent subjects, the potentially frustrating social situations carry 
common affective meanings for the two groups, and that common 
cultural identifications are more important in determining the 
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meaning of social experience that the group membership factor of 
race. Differentiations in the meaning of social experience occur; 
put these appear to relate to a possible dissociation in experience, 
with racial factors playing an organizing role within a given cul- 
tural context. 


HUMAN PERFORMANCE IN A WALK-THROUGH MAZE 
(Publication No. 1297)* 


Joan Morton, Ph.D. 
University of Michigan, 1949 


Maze learning has been widely studied in rats, but never ona 
comparable basis in humans. Most mazes used heretofore with 
human subjects have been mazes of fixed orientation. 

A maze was designed and built of cheesecloth, large enough 
for humans to walk through, comparable to the “Shepard universal 
maze” used at the University of Michigan in maze work with rats. 

Three different maze patterns were used in a study of learning 
and reasoning. Thirty-one subjects participated, sixteen running 
the maze with symbols placed in the alleys to correspond to the 
rat’s floor cue, and fifteen running without symbols. 

No order of learning, with the exception of the last, and per- 
haps the first, alley, was shown. Rather, each part of the maze 
was run over about as much as every other part before it was 
learned. Rats show some backward order of learning, and humans 
on the drum maze show a forward order of learning. The differ- 
ence shown by the walk-through maze may be attributed to the type 
of choice points used. 

After learning, six problems were presented, in which a sec- 
tion of blind alley was opened into a section of true path in sucha 
way as to provide a short cut. Only one of the non-symbol subjects 
was able to solve these successfully in a way that might be called 
reasoning. However, ten of the symbol subjects exhibited such be- 
havior. These results were discussed in relation to the behavior 
of rats, found by Shepard in a like situation, and human perform- 
ance on a drum maze as found by Gilbert. 

Shepard found that the rats that could not use a floor cue could 
not reason, unless they were run in a maze with several long char- 
acteristically patterned blinds. If they were iorced over a part of 





* Microfilm copy of complete manuscript of 125 pages, $1.56. 
Enlargements 6” x 8", 10¢ per page. Library of Congress 
Card Number Mic A49-97. 





176 PSYCHOLOGY 


successfully. The non-symbol subjects may be compared to these 
rats, whereas the symbol subjects may be compared to the rats 
that could use a floor cue. 

Gilbert postulated two factors as being involved when subjects 
did not get short cuts on the drum maze: the dominance to reach 
the goal with success on the present trip; and, the avoidance of er- 
rors. Both factors are present in the walk-through maze, although 
the first factor did not seem to be as strong as Gilbert found it. 
The second factor seemed even more important. 


THE PREDICTION OF PERSONALITY ATTRIBUTES BY 
MEANS OF THE RORSCHACH METHOD 


(Publication No. 1355)* 


Woodrow Wilbert Morris, Ph.D. 
University of Michigan, 1949 


This study is concerned with the validity of estimation of per- 
sonality attributes by means of the Rorschach Method of psychodi- 
agnosis. Two aspects of the problem are considered: (1) the val- 
idity of estimates arrived at by means of ratings based on 


Rorschach protocols and (2) the validity of estimates arrived at 
directly by means of various Rorschach scores and patterns. 

The data used were secured by staff members on 120 Veterans 
Administration trainees in clinical psychology who underwent a 
week’s intensive observation and assessment in the University of 
Michigan Project on the Selection of Clinical Psychologists. The 
subjects were divided into groups of 24. 

The procedure involved the collection of criterion ratings on 
ten personality attributes, made collectively by teams of three 
observers, using a specially devised rating scale, at the end of 
each week of assessment. Ratings on the same variables, made by 
one or another of six Rorschach examiners and based on Rorschach 
records were then obtained and correlated with the criterion ratings. 
Analysis was also made of the ability of the individual Rorschach 
raters to estimate the criterion ratings. For each of the ten vari- 
ables, Rorschach scores and patterns deemed to be of value were 
isolated. These were then taken directly from the Rorschach rec- 
ords and correlated with the criterion ratings. 

From the results of the study, it is concluded that: 

1, Clinicians, using Rorschach data, are able to make 
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statistically significant estimates of covert personality character - 
istics, as represented by the sample of ten attributes here em- 
ployed (correlations ranged from .23 to .43). 

2. Relatively clear personality attributes and complexes are 
equally well estimated from certain Rorschach scores and pat- 
terns, while attributes more specifically related to clinical psy- 
chology per se, were not successfully estimated by this approach 
(correlations ranged from low negative to positive .52). 

3. Some Rorschach examiners were adjudged “good” raters 
while others had to be regarded as “poor” ones, the difference 
seeming to lie in the differences in their backgrounds of profes- 
sional training, experience, and interests. 

4, While the correlations were too low to be regarded as rep- 
resentative of valid predictions, it is believed that this is due in 
large part to such errors in measurement as: (a) the relative in- 
ability of three of the judges to make statistically significant per- 
sonality estimates from Rorschach data, (b) the limited range of 
ratings made, (c) different conceptions of the manner in which 
ratings should be distributed, and (d) the effect of inexperience 
with the rating scale upon the ratings made by the Rorschach ex- 
aminers. 

Suggestions are made for further investigations. 

Ten figures, fourteen tables, a sample of the rating scale, and 
a sixty-seven item bibliography are included. 


A P-TECHNIQUE STUDY OF PERSONALITY FACTORS 
IN THE PSYCHOSOMATIC AREAS 


(Publication No. 1453)* 


Henrietta Ver Meer Williams, Ph.D. 
University of Illinois, 1949 


A P-technique study, with a “normal” graduate male as subject, 
was conducted for a 110-day interval. Each day various scores on 
the following tests were obtained: critical flicker fusion; differ- 
ence between critical flicker fusion going from non-flicker to 
flicker and from flicker to non-flicker; verbal fluency; fluency 
measured by number of drawings made; perseveration; rapidity of 
reversible perspectives; suggestibility; ataxic sway suggestibility; 
total number of figures added; number of figures added first min- 
ute divided by number of figures added the second minute; tempo; 
* Microfilm copy of complete manuscript of 203 pages, $2.54. 

Enlargements 6” x 8”, 10¢ per page. Library of Congress 
Card Number Mic A 49-210. 
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dark-adaptation; blood pressure; pulse pressure; heart rate; pre- 
dicted basal metabolism rate; pH of saliva; pH of urine; ratio of 
pupil of eye to iris; conscientiousness over detail; amount of sali- 
vation; reaction time to light; reaction time to light with regular 
warnings divided by reaction time with irregular warnings; upset 
of work by distraction; initial resistance of PGR; frequency of 
spontaneous PGR deflections; mean magnitude of PGR deflections 
under various conditions; PGR magnitude of upward drift in relax- 
ing; deliberate memorizing; ratio of emotional to unemotional 
words remembered; endurance of electric shock; number of urina- 
tions and defecations; number of cigarettes smoked; degree of 
stuttering; number of hours after waking the tests were given; 
length of sleep of previous night; red blood cell count; white blood 
cell count; differential blood count; calcium, glucose, and cholines- 
terase content of blood serum; 17-ketosteroids; volume of urine; 
specific gravity of urine; serial number of the session. 

Fifty-two scores were obtained from the above data which 
were factorized by the group centroid method. Since the commun- 
ality estimates appeared to be inaccurate, two more factorizations 
by the multiple group centroid method were performed, and thir- 
teen factors were obtained. Rotations were carried out until there 
was simple structure. 

Each day the subject took the above tests, he rated himself graph- 
ically on eighteen items. Besides this daily self-rating, he was also 
rated ontwelve items by two acquaintances. These ratings were cor- 
related with the daily estimate of each of the thirteen factors. 

The thirteen factors are tentatively identified with factors found 
in previous research. Besides two factors indicative ofan emotional 
trend running through the entire 110-day interval anda time of day 
factor, there are those whichseem tobe similar toCattell’s Factors 
,. & *s I, J, H, and G. Another factor appears similar to Cattell 
and Luborsky’s Sympatheticonia-v,-Vagontonia factor. The remain- 
ing three factors are either new factors or familiar factors which 
cannotas yet be identified. One of these factors appears tobe that of 
low physical resistance accompanied by low character integration, 
another appears to representa jaded conditions, while the thirdseems 
to be impossible to interpret at this time. 
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THE EFFECT ON SPEECH DISTURBANCES OF CERTAIN 
TRAINING PROCEDURES BASED ON THE EMERGENT 
SPECIFICITY THEORY 


(Publication No. 1347)* 


Wilma Marie Inskip, Ph.D. 
University of Michigan, 1949 


The purpose of this dissertation is to construct a speech 
training program based upon the Theory of Emergent Specificity. 
This theory relies on the viewpoint that the organism and all of its 
tissues develop within a time-space framework of emergent specif- 
icity. That the organism develops from simple vegetative re- 
sponses to complex responses which are due to growth and integra- 
tion of the tissues involved. This has been applied to speech as 
well as other functions. 

The subjects were a random choice, representing several 
kinds of speech defects. There were stutterers, people with no 
speech, and those with articulatory disturbances. Each subject 
was diagnosed for the amount of development of the speech process 
that was present. The scale of specificity was used as the diagnos- 
tic tool in this preliminary test. 

The training program was designed to follow the growth of the 
Speech process as it emerged in the time-space framework. Those 
components of the speech process that developed first were trained 
first and those that developed later were taken in order of their 
complexity as reflected in the scale of specificity. The order of 
training was as follows: 

1. Posture 

2. Respiration 

3. Valving in the larynx 

4. Vowels 

0. Consonants 

6. Integrated speech 
The order of training was used, because it is believed that this is 


_ the order in which the components of the speech process develop 


in the normal individual. At what point in the above scale the 
training begins depends upon which of the components of the speech 
process are present and functionally adequate. The time of the 
training depends upon how rapidly the individual learns each of the 
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steps in the training program. Palatography was used in those 
cases where consonant development demanded its use. Voice rec- 
ords and breathing records were taken before training began and 
then again as each step of training ended. These records and‘the 
palatography were used to give objective measurement of the suc- 
cess and usefulness of the training program. 

The results of this study show that the training program gave 
consistently good results in all types of speech disturbances. Ev- 
ery subject improved within the period of time set for training. 
The time of the training was considerably shorter than ordinarily 
expected for these speech disturbances. 

The conclusions of this dissertation may be summarized as 


~ follows: 
1. The speech process grows to fruition within a time-space 


framework of unfolding specificity. 

2. This time-space framework may be used as a diagnostic 
tool in place of descriptive classifications used in the past. 

3. Speech trained in the order of its development lessens the 
period of training. 

4. A training program based on the scale of specificity is 
more reliable and consistent. 

o. The laryngeal “Block” may be initiated by a lack of frag- 
mentation of the swallowing reflex as well as from bad patterns of 


respiration. 


AN ANALYSIS BY MEANS OF THE SOUND SPECTRO-GRAPH 
OF INTELLIGIBILITY VARIATIONS OF CONSONANT 
SOUNDS SPOKEN BY DEAF PERSONS 


(Publication No. 1354)* 


Dourossoff Edmund Morley, Ph. D. 
University-.of Michigan, 1949 


The sound spectrograph, a device developed at the Bell Tele- 
phone Laboratories, makes an electronic analysis of sound signals 
delivered to it and produces a permanent visible display of the sig- 
nal. In the case of speech, this visible display spreads out the 
speech event more nearly in the manner in which it was spoken 
than any graphic device heretofore available. 

The purpose of this study is to discover, by means of the sound 
spectrograph, the characteristics of consonant distortions which 
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contribute to a lack of intelligibility of the speech of the deaf. The 
procedure [followed is to obtain listening crew judgments with ref- 
erence to the selection of words containing specific consonant 
sounds, followed by an analysis of the words found to be least intel- 
ligible by the listening crew to determine whether words presenting 
consonant comparisons such as continuant-continuant voiced or un- 
voiced, plosive-plosive voiced or unvoiced, continuant-plosive 
voiced or unvoiced, or voiced and unvoiced consonants show most 
frequent intelligibility errors. Comparative spectrographic anal- 
yses of the words spoken by deaf persons found to be unintelligible 
to 50 per cent of the listeners, and the same words spoken by nor- 
mal hearing persons are made to determine the acoustic factors 
that interfere with or influence the intelligibility of those words, 
with particular reference to the consonants. 

The results indicate that: 

1. Since this study has limited the differences in the test 
words to single elements — consonant sounds —the members of the 
listening crew had to focus attention on those critical elements with- 
out the benefit of context clues. 

2. Through the use of more discrete items which made conso- 
nant sounds the critical elements in the test words, it has been pos- 
sible to make a more detailed study of the effects of consonants on 
the intelligibility of the speech of the deaf than has been undertaken 
by previous investigators. | 

3. By limiting the differences to single elements, it has been 
possible to determine what sorts of isolated consonant discrimina- 
tions are most difficult for auditors who are unfamiliar with the 
speech of the deaf. 

4. By making spectrograms of the SAME words spoken by deaf 
Subjects and by normal! hearing subjects, it has been possible to com- 
pare the two to determine wherein differences or similarities lie. 

9. The data accumulated in the form of spectrograms are per- 
manent and can be referred to without the necessity of recalling 
the subjects should additional analyses of their speech be desired. 

6. The spectrograms provide a way for persons untrained in 
the speech of the deaf to make analyses of that type of speech. 

7. A high incidence of consonant abnormalities has been noted 
in the words spoken by the deaf subjects. Since there is a high cor- 
relation between the words spoken by the deaf subjects found to be 
least intelligible by the auditors and the presence of visible abnor- 
malities in the spectrograms of those words, one may assert that 


has been heard by the ear. | 
8. Most of the faults of articulation, rhythm, quality, and pitch 


noted by other investigators of the speech of the deaf are to be 
seen in the spectrograms of this thesis. 
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trograph has definite possibilities for future studies by investiga- 
tors trained in the use of the equipment: (a) It could be used as a 
measure of speech improvement following training. (b) In addition 
to being used in other studies of speech intelligibility, it could be 
used to study such factors as: the comparative duration of vowel 
sound, instability of resonance cavity modulation, the influence of 
various articulated sounds upon each other, the instability of vocal- 
ization during speech utterances, expenditures of breath during 
speech utterances. 

10. The spectrograph can be much more useful in analyzing the 


_ speech of the deaf after it has been possible to obatin a sufficiently 


large number of measurements on the sounds of normal speech to 
enable one to estimate the normal range of variation. In view of 
this, this study should be regarded as an initial study to determine 
the usefulness of the sound spectrograph in making an analysis of 
the speech of the deaf. 


9. Inspection of the spectrograms suggests that the sound spec- 
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SURVIVAL STUDIES OF BANDED BIRDS 
(Publication No. 1359)* 


Joseph James Hickey, Ph. D. 
University of Michigan, 1949 


Abridged life tables, based on banding data accumulated by the 
U.S. Fish and Wildlife Service, were constructed for 10 species 
(representing 8 orders) of North American birds: Double-crested 
Cormorant (Phalacrocorax auritus), Black-crowned Night Heron 
(Nycticorax nycticorax), Mallard (Anas platyrhynchos), Redhead 
(Aythya americana), Marsh Hawk (Circus cyaneus), Caspian Tern 
(Hydroprogne caspia), Mourning Dove (Zenaidura macroura), Barn 
Owl (Tyto alba), Great Horned Owl (Bubo virginianus), and Blue 
Jay (Cyanocitta cristata). 

The results, integrated with the literature, permitted a prelim- 
inary Classification of mean adult mortality rates for birds: (1) 
very low mortality rates (about 10 to 25 per cent per year) for at 
least 1 penguin, 2 cormorants, 1 gull, and 2 terns; (2) moderately 
low mortality rates (about 25 to 40 per cent per year) for 1 heron, 
1 hawk, 2 owls, and 1 plover; (3) moderately high mortality rates 
(about 40 to 60 per cent per year) for 2 ducks, 1 dove, and a num- 
ber of songbirds; and (4) very high mortality rates (about 60 to 80 
per cent per year) for 2 gallinaceous species. 

In the Mallard the mean adult mortality rate has varied consid- 
erably with the length of hunting season in the United States; it al- 
So appears to have differed importantly between the Pacific coast 
and the Mississippi Valley. The Pacific flyway was found to be a 
clear-cut one for adult Mallards, but no biological distinction be- 
tween the central and Mississippi flyways was disclosed. 

In this study first-year mortality rates, for a period such as 
September 1 to August 31, appeared to be two or three times as 
high as very low adult mortality rates, about twice as high as mod- 
erately low adult rates, and always exceeded even the high adult 
rates. Computations of mortality rates from bird-banding data 
were complicated both by band loss and by fluctuating mortality 
factors, especially by the atypical mortality data obtained from 
hunters. 

When life tables give the ratio of juveniles to adults alive on 


August 1 or September 1, they throw new light on the complex 
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dynamics of bird populations. In species like the Caspian Tern and 
Double-crested Cormorant, on which data are still incomplete, non- 
breeding adults one or more years of age may represent as much 
as 50 per cent of the population. Successful female Mourning 
Doves need to raise only two broods, but unsuccessful ones must 
make up to five nesting attempts to keep the population stable. In 
the Marsh Hawk, renesting appears to be infrequent, nest success 
is high, and about 30 per cent of the population may be nonbreeding. 
In all species, the percentage of females that succeed in fledging 
young is a more important population statistic than the percentage 
of nests that succeed. 

Life-table statistics and productivity data can sometimes be 

“used to compute the percentage of a population taken by hunters. 

For Redheads in the 1930’s, this was probably around 58 per cent 
of the juveniles and about 25 per cent of the adults. 

Among the analytical techniques developed were indices of 
mortality, relative geographic abundance, annual fluctuations in 
populations, and effect of hunting on waterfowl. 





INDEX 


[x] 
> 
— 
fa 
< 
= 
—_ 
= 
—) 
O 











CUMULATIVE INDEX OF TITLES 


The following pages contain the titles of all doctoral dissertations i 


available on microfilm, excepting those abstracts in this booklet, which 


He NR Gots RE co eT eae gs e ae 
“ the hh yt ise Kok Vida «Wie " ” 
ME BES BS 2 . oe Poin Ws Sou er oN vayers 


have been published since the appearance of Volume VI, No. 2 of MICRO- 
FILM ABSTRACTS (Dec. 1947). Abstracts of the following disserta- 
tions have been published in MICROFILM ABSTRACTS and in special 
volumes prepared for Pennsylvania State College and Colorado State 
College of Education. All may be identified by the letters and date fol- 
lowing the reference. 


(M.A. ..) Microfilm Abstracts, University Microfilm, Ann Arbor, 
Michigan. 








(P.S. ..) Abstracts of Doctoral Dissertations. Pennsylvania State 
College, State College, Pennsylvania. 





(C.S. ..) Abstracts of Field Studies for Degree of Doctor of Educa- 
tion, Colorado State College of Education, Greeley, 
Colorado. 








Positive microfilm copies of the complete manuscript of any of é 
these titles may be had at 1-1/4¢ per page, or paper enlargements, 
8-1/2 x 11 inches accommodating two pages each, at 10¢ per page, 
from University Microfilms, Ann Arbor, Michigan. Order should be 2 
made by “Publication Number,” and Title. ; 














































CUMULATIVE INDEX OF TITLES 


oe ae 





AERONAUTICAL ENGINEERING 
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Michigan State College, 1948. pp. 94, Pub. 1229. (M.A. 1949, Vol. IX, 
No. 2) 


Lime content of soil in relation to crop response to magnesium. 
Bishwanath Sahu, Ph. D. Thesis; Michigan State College, 1949. pp. 129, 
Pub. 1267. (M.A. 1949, Vol. IX, No. 2) 


The effect of variability in the double cross corn hybrid of parental 
inbreds differing in maturity and other plant characteristics. James 
Warren Thayer, Jr., Ph. D. Thesis; Michigan State College, 1949. 
pp. 88, Pub. 1269. (M.A. 1949, Vol. IX, No. 2) 


The effect of varied levels of nitrogen, phosphorus, potassium and boron 
in soil on the yield and chemical composition of greenhouse tomatoes. 
Andrew J. Watson, Ph. D. Thesis; Michigan State College, 1949. pp. 
105, Pub. 1270. (M.A. 1949, Vol. IX, No. 2) 





ae oe Bier 
Ne I Oe en ae eS ee me 

F) r ie A Ae eS et Sag 
a bee gee Be SSR eit on 


an, Pe ; Pa, SO ee 
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Nutritional adequacy of rations high in corn content. William Thomas 
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